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REX 

FLINTKOTE 

ROOFING 

TS  MADE  of  the  best  wool  fibre  thor- 
oughly saturated  and  coated  with  our 
waterproof  and  fire- resisting  compounds. 
It  is  fast  superseding  shingles,  tin,  tar, 
gravel,  galvunized  iron  and  all  other  roof- 
ing, as  it  costs  less,  lasts  longer,  and  has 
none  of  their  fiiults  or  defects. 


FOR  RAILROAD  USE: 


ERRATA. 

PAGE  199. 
Reference  to  figure  38  should  have  been  to  figure  38  a. 


FUNTKOTE 
ROOFING 


TS  MADE  of  the  best  wool  fibre  thor- 
oughly saturated  and  coated  with  our 
waterproof  and  fire-resisting  compounds. 
It  is  fast  superseding  shingles,  tin,  tar, 
gravel,  galvanized  iron  and  all  other  roof- 
ing, as  it  costs  less,  lasts  longer,  and  has 
none  of  their  faults  or  defects. 

FOR  RAILROAD  USE 

It  is  especially   adapted  and   is  in  constant  use  by  many  of 
the  leading  railway  systems. 

Awarded    Grand    Prize 
AT  St.  Louis  Exposition 
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WE   ALSO   MAKE 

TUNALOID 

The     improved     waterproofing    material     for     foundations, 
tunnels,   etc. 

REX  ROOF  PAINTS  for  roofs,  bridges  and  metal  work 
of  nil  kinds. 
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"DEST IQETHID  OF  STOBIHIi  WfllER" 


THEY  DO  NOT 
LEAK. 

Steel  haa  every 
Advantage  over 
wood  for  tank 
construction  that 
it  h&fiin  thebnild- 
iuR  of  brid)^H  or 

A  steel  tank 
ivill  outlast  three 
wooden  ones  at 
leKR  annual  ''voat 
for  mainteuance. 

Not  ueoeBsary 
to  keep  tank  full 
to  prevent  leak- 
ing. 

OUR  HBMIS- 
PHERIC AL 
BOTTOM 
TANKS  can  be 
cleaned  of  sedi- 
ment without 
interruptin);  aer- 


i  c  a  11  y  correct 
both  in  deaiRn 
and  detail. 


Chicago  Bridge  &  Iron  Works, 

HORACE  £.  NORTON,  Proprietor. 

1406  I05tti  Street.  CHICAGO. 
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The  Rumford  Press 
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AIR  COSTS  MONEY: 

_  joli   of  our  mmiiihcture  d 
■  p*tlDEly. 

FRANKLIN 
COMPRESSORS 

lupply  it  economically. 

■DUNTLEY" 

I  AIR  COOLED 
ELECTRIC  DRILLS 


1  LATEST  WONDERS 

oftbc  >ge.    KKMBMBER  wlien  i 


Gnicago  PiGinatiG  Tool  Gompaoii, 


A  Tight  Roof  Like  a  Good  Safe 

PROTECTS  YOUR  PROPERTY 

MINERAL  ASPHALT  ROOFING 

IS   TFiE>   :be>st 

Mado  from  Mineral  Aspnall  ComBnt,  which  la  refined  rrom  Genuine  Trin- 
idad Afiph"lt  and  KuatBuletdAwA""'  foa/'of  or  cua! lariiradiicli. 
ThOrOUahly  InSDtClad.     it  win  not  run.     The  Kl-Bvel  Bticka.    ' 
Carflrully  Walahed.  thus  BecuMng  unirorniily. 
NOTICE  LARGE  ROLLER— preventing  loss  from  sharp  bending  at  center  of 

THE  NATIONAL  ROOFING  CO. 

TONATANDA,  NET  YORK 


OFFICERS  FOR  1904-1905. 


• 


C.  A.  LiCHTY Pbesident. 

Chicago  &  North  Western  Railway,  Fond  du  Lac,  Wis. 

J.  B.  Sheldon First  Vice-President. 

New  York,  New  Haven  6  Hartford  Railroad,  Providence,  R.  I. 

J.  H.  Mabkley Second  Vice-President. 

Toledo,  Peoria  6  Western  Railway,  Peoria,  111. 

R.  H.  Reid Third  Vice-President. 

Lake  Shore  6  Michigan  Southern  Railway,  Cleveland,  Ohio. 

R.  C.  Sattley  .....  Fourth  Vice-President. 

Chicago  6  North  Western  Railway,  Chicago,  111. 

S.  F.  Patterson      . Secretary. 

'Boston  &  Maine  Railroad,  Concord,  N.  H. 

C.  P.  Austin Treasurer. 

Boston  &  Maine  Railroad,  Medford,  Mass. 

EXECUTIVE   MEMBERS. 

W.  O.  Eggleston     .......  Gallon,  Ohio. 

Cincinnati  Division,  Erie  Railroad. 

A.  B.  KiLLAM  ......       Moncton,  N.  B. 

Intercolonial  Railway. 

H.  Rettinohouse    ......       Kaukauna,  Wis. 

Chicago  6  North  Western  Railway. 

J.  S.  Lemond Atlanta,  Ga. 

Southern  Railway. 

W.  H.  PiNLEY Chicago,   III. 

Chicago  &  North  Western  Railway. 

C.  W.  RicHEY Allegheny,  Pa. 

Pennsylvania  Railroad. 
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PAST  PRESIDENTS. 

O.  J.  Travis  .  Fort  Worth,  Texas. 

Fort  Worth  &  Denver  City  Railway. 

Geo.  W.  Andrews   .  Mt.  Royal  Station,  Baltimore,  Md. 

Baltimore  &  Ohio  Railroad. 

W.  A.  McGoNAGLE Duluth,  Minn. 

Duluth,  Massabe  &  Northern  Railway. 

James  Stanxabd Moberly,  Mo. 

Wabash  Railroad. 

Walter  G.  Berg New  York  City,  N.  Y. 

Liehigh  Valley  Railroad. 

J.  H.  Cummin Jamaica,  N.  Y. 

.    Long  Island  Railroad. 

Aaron  S.  Markley Danville,  III. 

Chicago  &  Eastern  Illinois  Railroad. 

Walter  A.  Rogers  .  1203  Manhattan  Building,  Chicago,  111. 

William  S.  Danes *  Peru,   Ind. 

Wabash  Railroad. 

B.  F.  Pickering Sanborn vi lie,  N.  H. 

Boston  &  Maine  Railroad. 

Arthur  Montzheimer Joliet,   111. 

Elgin,  Jollet  &  Eastern  Railway. 


COMMITTEES  FOR  1904-1905. 


COMMITTEES  ON  SUBJECTS  FOR  REPORT  AND  DISCUSSION. 


I.  Construction  and  maintenance  of  docks  and  wharves. 

H.  Rettinghouse,  Foreman  B.  and  B.,  G.  &  N.  W.  Ry.,  Kau- 

kauna,  Wis.,  Chairman. 
W.  A.  McGonagle,  D.,  M.  &  N.  Ry.,  Duluth,  Minn. 
A.  A.  Page,  B.  &  M.  R.  R.,  Boston,  Mass. 
J.  8.  Browne,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 
W.  M.  Noon,  D.  S.  S.  &  A.  Ry.,  Marquette,  Mich. 
L.  J.  Anderson,  C.  &  N.  W.  Ry.,  Escanaba,  Mich. 
L.  D.  Smith,  G.  C.  &  S.  F.  Ry.,  Galveston,  Tex. 


II.    Belative  value  of  concrete  and  timber  piles. 

W.  H.  Finley,  Prin.  Asst.  Engr.,  C.  &  N.  W,  Ry.,  Chicago,  Chair- 
man. 
J.  C.  Hain,  C,  M.  St  St  P.  Ry.,  Chicago. 
W.  A.  Rogers,  Manhattan  Building,  Chicago. 
D.  W.  Lum,  Southern  Ry.,  Washington,  D.  C. 
W.  S.  Dawley,  Frisco  System,  Chicago. 
L.  F.  Goodale,  C,  B.  &  O.  Ry.,  St.  Louis,  Mo. 


III.  Concrete  building  construction,  including  platforms. 

C.  W.   Richey,  Master  Carpenter,   Pennsylvania  R.   R.,  Alle- 
gheny, Pa.,  Chairman. 
A.  O.  Cunningham,  Wabash  R.  R.,  St.  Louis,  Mo. 
C.  F.  Loweth,  C,  M.  &  St.  P.  Ry.,  Chicago. 
G.  A.  Wright,  C.  &  E.  I.  R.  R.,  Danville,  111. 
F.  P.  Gutelius,  C.  P.  Ry.,  Montreal,  Que. 


IV.  Anchors  for  plows  and  derricks. 

R.  J.  Arey,  Asst.  Engr.,  A.,  T.  &  S.  F.  Ry.  (Coast  Lines),  Will- 
iams, Ariz..  Chairman. 
A.  J.  Rosa,  G.,  H.  &  S.  A.  Ry.,  El  Paso.  Texas. 
E.  Loughery,  Texas  &  Pac.  Ry.,  Marshall,  Texas. 
M.  Bishop,  C.  R.  I.  &  P.  Ry.,  Chickasha,  I.  T. 


V.  Methods  of  repairing  roofs  of  various  kinds. 

J.  N.  Penwell,  Supvr.  B.  and  B.,  L.,  B.  &  W.  R.  R.,  Tipton,  Ind., 
Chairman. 

A.  W.  Merrick,  C.  &  N.  W.  Ry.,  Boone,  Iowa. 
G.  C.  Larson,  C.  St  P.,  M.  &  O.  Ry.,  Spooner,  Wis. 
H.  W.  Phillips,  N.  Y.,  N.  H.  &  H.  R.  R.,  South  Bralntree,  Mass. 
C.  F.  Flint,  Central  Vermont  R.  R.,  St.  Albans,  Vt. 
Floyd  Ingram,  L.  ft  N.  R.  R.,  Erin,  Tenn. 

VI.  Methods  of  watering  stock  in  transit. 

J.  O.  Thorn,  Supt.  B.  and  B.,  C,  B.  ft  Q.  Ry.,  Beardstown,  111., 
Chairman. 

B.  J.  Sweatt,  C.  ft  N.  W.  Ry.,  Boone,  Iowa. 
F.  O.  Draper,  111.  Central  R.  R.,  Freeport,  111. 
F.  Ingalls,  Northern  Pac.  Ry.,  Jamestown,  N.  D. 
F.  L.  Park,  C,  R.  I.  ft  P.  Ry.,  Topeka,  Kansas. 

VII.  Protection  of  water  tanks  and  water  pipes  from 
action  of  frost. 

J.  P.  Canty,  Supvr.  B.  and  B.,  B.  &  M.  R.  R.,  Fitchhurg,  Mass., 

Chairman. 

J.  Parks,  Union  Pacific  Ry.,  Denver,  Col. 
A.  Flndley,  Canadian  Pac.  Ry.,  Montreal,  Que. 
F.  L.  Burrell,  C.  ft  N.  W.  Ry.,  Fremont,  Neb. 
K.  J.  C.  Zinck.  C.  R.  I.  ft  P.  Ry.,  Des  Moines,  Iowa. 

VIII.  Recent  practice  in  coffer  dam  work. 

W.  F.  Steffens.  Asst.  Engr.  N.  Y.  C.  ft  H.  R.  R.  R.,  5  Vanderbilt 
Ave.,  N.  Y.  City,  Chairman. 

F.  E.  Schall,  L.  V.  R.  R.,  South  Bethlehem,  Pa. 

G.  J.  Klumpp,  N.  Y.  C.  ft  H.  R.  R.  R.,  Rochester,  N.  Y. 
R.  H.  Reid,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 

Wm.  Kleefeld,  Jr.,  N.  Y.  C.  &  H.  R.  R.  R.,  Utica,  N.  Y. 

STANDING    COMMITTEES. 

1.  Pile  and  frame  trestle  bridges. 

F.  S.  Edinger,  So.  Pac.  Co.,  San  Francisco,  Cal.,  Chairman. 
W.  M.  Clark,  B.  ft  O.  R.  R.,  Warren,  O. 

1.  F.  Stern,  C.  ft  N.  W.  Ry.,  Chicago. 

W.  E.  Alexander,  Boston  ft  Aroostook  R.  R.,  Houlton,  Me. 
J.  C.  Taylor,  No.  Pac.  Ry.,  Glendive,  Montana. 

2.  Steel  bridges. 

H.  H.  Eggleston,  Cent.  Ind.  Ry.,  Anderson,  Ind.,  Chairman. 
J.  P.  Snow,  B.  ft  M.  R.  R.,  Boston,  Mass. 
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C.  H.  Cartlidge,  C,  B.  ft  Q.  R.  R.,  Chicago,  111. 
H.  M.  Trippe,  C.  ft  N.  W.  Ry.,  Chicago. 

J.  W.  Lantry,  N.  Y.  C.  ft  H.  R.  R.  R.,  Weehawken,  N.  J. 

3.  Buildings. 

E.  Du  Bois  Brown,  Liehigh  Valley  R.  R.,  143  Liberty  St.,  N.  Y. 
City,  Chairman. 

W.  A.  Pettis,  N.  Y.  C.  ft  H.  R.  R.  R.,  Rochester,  N.  Y. 
W.  C.  Halsey,  C.  ft  N.  W.  Ry.,  Eagle  Grove,  Iowa. 
T.  S.  Leake,  111.  Central  R.  R.,  Chicago,  111. 

• 

4.  Docks  and  wharves. 

R.  Angst,  Duluth  ft  Iron  Range  R.  R.,  Duluth,  Minn.,  Chair- 
man. 
W.  J.  Mellor,  So.  Pac.  Co.,  Algiers,   La. 
John  I.  Banks,  N.  Y.  C.  ft  H.  R.  R,  R..  New  York  City. 
K.  S.  Hull)  Gulf,  Col.  ft  S.  F.  Ry.,  Beaumont,  Texas. 

A.  McDonald,  T.  ft  N.  O.  Ry.,  Houston,  Texas. 

5.  Water  supply. 

B.  M.  Hudson,  St.  Louis,  Kansas  City  ft  Col.  R.  R.,  Union,  Mo., 
Chairman. 

F.  J.  Leavitt.  B.  ft  M.  R.  R.,  Sanbomville,  N.  H. 

D.  C.  Zook,  Pa.  Lines  W.  of  Pittsburg,  Fort  Wayne,  Ind. 
Chas.  Carr,  M.  C.  R.  R.,  Jackson,  Mich. 

J.  H.  Howe,  Union  Pac.  R.  R.,  Omaha,  Neb. 

6.  Fire  protection. 

Geo.  W.  Andrews,  B.  ft  O.  R.  R.,  Baltimore,  Md.,  Chairman. 
R.  A.  Nickerson,  C.  ft  N.  W.  Ry.,  Chicago. 
Wm.  H.  Keen,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Hartford,  Conn. 
H.  A.  Horning,  M.  C.  R.  R.,  Niles,  Mich. 

7.  Fences,  crossings  and  cattle-guards. 

C.  S.  Corrigan.  G.  H.  ft  S.  A.  Ry.,  San  Antonio,  Tex.,  Chairman. 
C.  F.  King,  C.  ft  N.  W.  Ry.,  Norfolk.  Neb. 

J.  S.  Berry,  St.  Louis  Southwestern  Ry.,  Tyler,  Texas, 
Walter  Hurst,  C,  B.  ft  Q.  Ry.,  St  Joseph,  Mo. 
Burton  Marye,  Southern  Ry.,  Richmond,  Va. 

8.  Preservatives  for  wood  and  metals. 

F.  D.  Beal,  So.  Pac.  Co.,  West  Oakland,  Cal.,  Chairman. 
J.  F.  Parker,  Santa  Fe  Ry.,  San  Bernardino,  Cal. 

E.  Fisher,  Mo.  Pac.  Ry.,  Pacific,  Mo. 

J.  C.  Beye,  Union  Pacific  R.  R.,  Kansas  City,  Mo. 
C.  A.  Thanheiser.  T.  ft  N.  O.  R.  R..  Houston,  Tex. 
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9.  Coaling  stations  and  cinder  pits. 

W.  B.  Causey,  Chicago  &  Alton  Ry.,  Bloomlngton,  111.,  Chair* 

man. 
R.  M.  Drake,  So.  Pac.  Co.,  San  Francisco,  CaL 
W.  A.  McCormack,  C,  St  P.,  M.  &  O.  Ry.,  Altoona,  Wis. 
Willard  Beahan,  C.  &  N.  W.  Ry.,  Winona,  Minn. 

10.  Records  and  accounts. 

H.  M.  Henson,  Chesapeake  &  Nashville  Ry.,  Gallatin,  Tenn., 
Chairman. 
R.  C.  Sattley,  C.  &  N.  W.  Ry.,  Chicago. 
Ed.  Gagnon,  M.  &  St.  L.  R.  R.,  Minneapolis,  Minn. 
B.  R.  Floren,  C,  R.  I.  &  P.  Ry.,  Fairbury,  Neb. 

COMMITTEE    ON    SELECTION    OF    SUBJECTS. 

B.  F.  Pickering,  B.  &  M.  R.  R.,  Sanbornville,  N.  H:,  Chairman. 
A.  S.  Markley,  C.  &  E.  I.  R.  R.,  Danville,  111. 
A.  Shane,  T.,  St.  L.  &  K.  C.  R.  R.,  Frankfort,  Ind. 
G.  J.  Bishop,  G.  T.  Ry.,  Durand,  Mich. 

COMMITTEE  ON  APPLICATIONS  FOR  MEMBERSHIP. 

Grosvenor  Aldrich,  N.  ,Y.,  N.  H.  &  H.  R  R.,  Readville,  Mass., 

Chairman. 
W.  O.  Eggleston,  Erie  R.  R.,  Gallon,  O. 

COMMITTEE    ON    RELIEF. 

A.  Montzheimer,  E.,  J.  &  E.  Ry.,  Joliet,  111.,  Chairman. 

James  Stannard,  Wabash  R.  R.,  Moberly,  Mo. 

M.  Riney,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 

J.  B.  Sheldon,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 

• 

COMMITTEE  ON   ENTERTAINMENT. 

H.  W.  Fletcher,  2376  California  Ave.,  Allegheny,  Pa. 
G.  H.  Soles,  P.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 

COMMITTEE  ON  MEMOIRS. 
.7.  H.  Cummin,  Long  Island  R.  R.,  Jamaica,  N.  Y. 


ANTI- 
CORROSIVE 
PAINTS 

Made  for  all  special  pur- 
poses. Preservative, 
water-proof  paints  are 
aud  have  been  for  i8 
years  our  specialty. 
Seud  for  a  sample  can 
of  our  S.  P.  C.  Flexible 
Iron  Paint— the  most 
durable  metal  preserva- 
tive on  the  market. 

Ma„u/aa^rfd  i^Uly  by 

THE  STgKBIilB  nillT  €8^ 

IM  William  St.,  law  Tgrk. 


ONWARD  BATES.           WALTER  A.  ROGERS,           W.  W.  CHRISTIE, 
Prcaldeol.                          vfce-Pre«ideot.                      Hec'y  iind  Tre«i. 

unHeniniom. 

Civil  Engineers 

and  Contractors. 

Specialties: 

Foundations,  Concrete  and  Stone  Masonry 

for  Railroads. 

1203  Hanhattan  Building,    Cllicago,  III. 
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this  very  respectable  organization  and  to  tender  to  the  visit- 
ing delegates  a  hearty  welcome  to  Chicago.  In  this  city,  a 
great  cosmopolitan  aggregation  of  peoples  from  the  ends  of 
the  earth,  we  talk  forty-three  different  languages,  and  the 
mayor  insisted  that  I  should  say  ** Welcome''  to  you  in  all 
these  different  tongues.  I  would  very  cheerfully  do  so,  only 
1  fear  that  I  might  embarrass  you.  This  union  or  Associa- 
tion of  youi's,  I  presume,  without  knowing  exactly  its  entire 
purpose  or  the  area  of  the  idea  that  it  covei's,  is  neverthe- 
less in  the  general  spirit  and  trend  of  the  unionism  that  pre- 
vails all  over  the  country,  in  fact,  all  over  the  civilized 
world,  which  is  one  of  the  phenomena  of  this  new  century, 
and  which  is  in  effect  a  touching  of  elbows  along  certain 
lines  and  for  certain  purposes. 

A  friend  of  mine  not  long  ago,  who  had  heard  repeated 
the  old  story  from  Esop's  Fables  of  how  a  father  taught 
his  sons  the  value  of  union  by  taking  a  bundle  of  rods,  and 
drawing  out  a  rod,  easily  broke  it,  but  taking  all  the  rods 
in  the  bundle  showed  his  sons  that  they  could  not  thus  be 
broken,  said  that  he  had  but  one  comment  to  make  on  this 
story.  He  said,  *  *  If  I  had  been  there,  I  would  have  taken 
that  bundle  apart  and  given  each  one  of  those  boys  a  rod 
and  told  him  to  go  out  and  obtain  union  with  it,  peaceably, 
if  possible,  or  forcibly  if  necessary. "  I  have  heard  a  story, 
I  will  not  vouch  for  it,  being  a  careful  sort  of  a  man,  of  a 
member  of  a  labor  union  who  was  sent  out  on  the  West  Side 
to  do  picket  duty,  and  by  and  by  he  came  into  headquarters 
and  his  superior  said  to  him,  **Well,  did  you  see  any  scabs 
down  there  ? "  '  *  I  did ;  there  was  one  of  them  came  poking 
into  the  factory  by  the  back  way,  and  I  was  not  more  than 
ten  feet  away  from  him.  I  reached  down  and  grabbed  a 
brick  and  was  going  to  paste  him  one,  when  a  second  thought 
came  over  me  and  I  said,  'Xo,  I  will  not  do  it.'  "  ''Well, 
why  not,  were  you  too  tender  hearted  ? "  * '  Naw,  but  I  hap- 
pened to  glance  at  the  brick  and  I  saw  that  it  was  a  non- 
union made  brick,  and  I  wouldn't  use  it."    (Laughter.) 

It  is,  as  I  say,  the  age  of  unions,  and  without  being  ac- 
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quainted  at  all  with  the  precise  details  of  your  Association, 
I  dare  say  that  your  object  in  coming  to  Chicago  is  to  inter- 
change ideas,  and  find  the  more  efficient  ways  of  doing 
things,  and  in  this  way  support  each  other  and  hold  each 
other  up,  perhaps  from  the  fear  that  if  you  did  not  someone 
else  would  hold  you  up.  That  reminds  me  of  a  little  hon 
mot  I  heard  the  other  day.  A  man  came  running  into  a 
police  station  and  said,  "What  kind  of  a  town  is  this  Chi- 
cago, anyway?  I  was  held  up  right  in  front  of  a  hotel.'' 
The  police  captain  said,  * '  My  friend,  you  haven 't  very  much 
room  to  complain.  While  you  are  the  only  man  that  I  have 
heard  of  being  held  up  on  the  outside  of  a  hotel,  I  have 
heard  of  a  great  many  that  have  been  held  up  inside  of  a 
hotel. ' '     ( Laughter. ) 

We  welcome  you.  You  are  entitled  to  a  welcome.  Chi- 
cago's  motto,  as  you  loiow,  is  *'I  will."  Out  of  modesty 
and  perhaps  out  of  pure'  equity  that  motto  ought  to  be 
amended  somewhat.  It  ought  to  be  '*We  will,'*  for  as  a 
matter  of  fact,  Chicago  stands  without  precedent  and  with- 
out peer  in  the  world  for  rapidity  and  substantiality  in  its 
growth ;  but  it  did  not  exactly  build  itself.  It  is  the  joint 
contribution  of  the  peoples  from  all  over  the  country.  They 
have  been  plowing  for  us  and  reaping  for  us  in  the  great 
wheat  and  grain  fields :  they  have  been  raising  cattle  for  us 
on  a  thousand  hills ;  the  railroads  have  been  building  for  us 
a  web  of  converging  lines  from  the  east  and  west  and  north 
and  south ;  they  have  all  been  helping  to  build  this  city  of 
Chicago,  nine  miles  wide,  twenty  mileS  long  and  at  places 
twenty-two  stories  high.  It  is  our  pride.  Make  yourselves 
at  home;  you  are  at  home.  Critics  sometimes  say  that  we 
are  a  very  dirty  town.  True ;  we  are  compelled  to  admit  it ; 
in  fact,  we  admit  it  with  a  little  pride,  because,  after  all, 
our  phenomenal  dirt  is  due  to  the  fact  that  converging  lines 
of  business  men  from  all  the  cities  of  the  union  have  beeti 
bringing  their  dirt  in  here.     (Laughter.) 

We  hope  that  you  ^dll  have  a  good  time  while  you  are  in 
Chicago.     It  is  one  of  the  unwritten  ordinances  of  the  city 
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that  you  must  have  a  good  time,  and  if  you  fail  of  it  your 
local  society  of  the  bridge  men  in  the  city  will  be  held  re- 
sponsible by  his  honor,  the  mayor,  and  the  municipal  gov- 
ernment. We  have  plenty  to  entertain  you.  It  is  true  we 
are  a  very  tense  business  people.  I  heard  a  little  while 
ago  of  an  instance  that  illustrates  this.  Every  once  in  a 
while  we  have  an  explosion  of  sewer  gas  that  blows  up  a 
manhole,  and  not  long  since  it  happened  that  when  one  of 
these  explosions  came  a  couple  of  gentlemen  who  were 
standing  on>one  of  these  manholes  were  blown  up.  One 
of  them  was  a  Chicago  man,  and  way  up  in  midair  he 
grabbed  the  other  one  by  the  lapel  and  tried  to  sell  him  a 
bill  of  goods !  While  we  are  devoted  to  business,  I  think  it 
is  true  that  we  are  equally  as  interesting  from  the  social 
side,  and  I  beg  of  you  again,  if  your  local  gentlemen  fail  to 
entertain  you,  report  it  promptly  over  to  the  headquarters 
of  the  detective  bureau  and  let  •it  come  to  my  department 
and  I  will  attend  to  it.  We  are  a  new  town  and  yet  we  are 
not  given  entirely  to  the  merely  material  sides  of  life ;  we 
are  a  packing  town  and  yet  our  talk  is  not  entirely  of  beef 
and  pork.  You  will  find  that  alongside  of  these  great  in- 
dustries that  mark  our  city  there  are  some  of  the  greatest 
universities  of  the  world,  museums  of  art,  institutes,  schools 
of  technology,  parks,  everything  that  could  inform  the 
mind  or  delight  the  taste ;  and;  while  you  are  here,  I  take 
it  that  it  will  be  part  of  your  programme  to  look  around 
the  town  a  little  and  to  find  out  some  of  the  many  sides  of 
this  great  city  of  ours. 

But,  ladies  and  gentlemen,  I  must  not  detain  you.  Your 
business  is  far  more  important  than  any  scattering  or  de- 
sultory remarks  of  mine,  however  well  intended.  Once 
more,  in  behalf  of  Mayor  Harrison  and  the  City  of  Chicago, 
I  bid  you  a  hearty  welcome,  and  express  the  earnest  desire 
and  hope  that  your  meeting  may  be  profitable  and  pleasant 
to  the  highest  degree.  Gentlemen,  I  thank  you.  (Ap- 
plause.) 

President. — ^We  certainly  are  very  grateful  to  Dr.  Taylor 
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for  his  cordial  welcome.  It  is  not  my  province  to  talk  very 
much  at  this  Convention,  as  I  am  supposed  to  sit  still  and 
listen,  so  I  am  going  to  call  on  one  of  our  members  to  make 
a  response.  Before  doing  so  I  will  refer  to  one  or  two 
topics  mentioned  by  Dr.  Taylor.  I  did  not  suppose  he 
would  say  anything  about  the  hold-up  business,  as  that  is 
rather  a  touchy  subject  with  a  Chicago  man,  and  I  certainly 
thought  he  would  assure  us  that  if  we  were  held  up,  he 
would  help  us  out,  considering  that  he  is  connected  with 
Chicago's  law  department.  I  never  knew  before  where  all 
the  dirt  in  Chicago  came  from,  but  we  all  knew  it  was  pay 
dirt.  I  will  ask  Mr.  J.  H.  Cummin  of  the  Long  Island 
Road  to  make  the  response. 

Mr.  Cummin. — ^Dr.  Taylor,  I  believe  that  I  voice  the  senti- 
ments of  every  member  of  this  association  when  I  assure 
you  that  we  thank  you  heartily  for  the  welcome  that  you 
have  tendered  us  as  an  association.  While  I  sat  here  listen- 
ing to  your  eloquent  remarks  and  realized  that  perhaps  the 
president  might  call  on  me  to  say  some  few  words  in  re- 
turn, trying  to  think  what  it  would  be,  and  saw  the  satisfied 
smile  of  satisfaction  with  which  you  concluded,  I  realized 
that  I  was  in  the  position  of  the  boy  who  ran  away  from 
school  and  went  fishing.  Along  about  dusk  he  was  sneaking 
home,  when  one  of  his  lady  neighbors  saw  him  and  said, 
*  *  Johnnie,  is  that  you  ?  WeU  you  'd  better  be  running  home 
quick,  for  your  mother  is  worrying  about  you."  Johnnie 
said,  **Aw,  you  don't  need  to  bother  about  her.  Her  trou- 
bles are  about  over;  mine  are  just  beginning.''  I  do  not 
know-  why  our  president  should  call  on  me  to  respond  to 
your  remarks,  Dr.  Taylor,  when  I  look  around  at  the  mem- 
bers of  this  Association  and  see  my  friends  Andrews  and 
McOonagle  and  many  others,  who  are  so  gifted  with  speech. 
When  I  first  became  a  member  of  this  Association  some  years 
ago,  I  realized  my  deficiencies  in  this  respect  after  listening 
to  their  remarks  and  I  made  up  my  mind  that  I  would  try  to 
remedy  them  and  see  if  I  could  not  fit  myself  to  get  up  and 
talk  in  public  assemblies.     I  thought  for  a  time  that  I  was 
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succeeding  very  well,  but  from  some  remarks  which  I  have 
heard  dropped  I  am  afraid  I  am  in  the  position  of  a  young 
man  in  a  country  town  who  thought  that  in  him  the  stage 
had  lost  one  of  its  brightest  stars.  The  Young  People's 
Association  there  was  giving  an  entertainment  and  he  prof- 
fered his  services  and  said  he  would  give  them  an  imitation 
of  a  celebrated  actor.  On  the  day  the  performance  was  to 
come  off  this  actor  happened  to  come  through  the  town, 
and  seeing  his  name  on  the  bills,  concluded  to  stop  over  and 
witness  the  imitation.  Just  as  he  had  concluded,  one  of 
his  listeners  told  him  that  Mr.  So  and  So  was  in  the  audi- 
ence. He  made  his  way  to  him  and  asked  him,  *  *  IIow  did 
you  enjoy  my  imitation?'*  The  reply  was,  **If  that  is  a 
good  imitation,  my  performance  must  be  rotten."  (Laugh- 
ter.) Dr.  Taylor,  w^e  have  a  union  here,  a  union  of  strong 
men  and  firm  friendships,  differing  possibly  from  the  ma- 
jority of  unions  w^hich  you  have  met  in  your  great  city. 
We  do  not  meet  here  to  consider  the  wage  question,  or  the 
hour  question,  but  to  devise  w^ays  and  means,  and  consult 
with  one  another  as  to  how  we  can  fit  ourselves  to  grow  still 
higher  and  higher  in  the  profession  which  we  have  adopted. 
That  is  the  object  with  which  we  have  met  here,  and  at  all 
our  meetings  at  different  times.  We  all  claim  to  be  practi- 
cal men,  we  strive  to  be  practical  men,  and  while  we  appre- 
ciate the  benefit  that  theory  can  give  us,  yet  we  realize  that 
in  our  department,  at  least,  theory  is  of  no  value  without 
practical  experience  to  help  us  out,  and  that  is  the  object  of 
our  meeting  here.  I  thank  you  kindly,  sir,  in  behalf  of  the 
Association  for  your  warm  words  of  welcome,  and  I  know 
we  shall  appreciate  the  benefits  w^e  shall  derive  through  our 
visit  to  this  great  City  of  Chicago.      (Applause.) 

President. — Next  on  the  programme  is  the  roll-call. 

Secretary  Patterson  then  called  the  roll  and  the  following 
members  responded : 
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ROLL-CALL. 

PRESENT. 

Aldrich,  Grosvenor,  N.  Y.,  N.  H.  &  H.  R.  R.,  Readville,  Mass. 

Alexander,  W.  E.,  Bangor  &  Aroostook  Railroad,  Houlton,  Me. 

Anderson,  L.  J.,  C.  &  N.  W.  Ry.,  Escanaba,  Mich. 

Andrews,  Geo.  W.,  B.  &  O.  Ry.,  Baltimore,  Md. 

AsHBY,  E.  B.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 

Austin,  Cyrus  P.,  Boston  &  Maine  R.  R.,  Medford,  Mass. 

Be.\ham,  Willard,  C.  &  N.  W.  Ry.,  Winona,  Minn. 

Bishop,  Geo.  J.,  G.  T.  Ry.,  Durand,  Mich. 

Brown,  Ebenezer,  G.  T.  Ry.,  Allandale,  Ont. 

BuRRELL,  F.  L.,  C.  &  N.  W.  Ry.,  Fremont,  Neb. 

Canty,  John  P.,  Fltchburg  Div.,  B.  &  M.  R.  R.,  Fltchburg,  Mass. 

Carr,  Charles,  Michigan  Central  R.  R.,  Jackson,  Mich. 

Carpenter,  James  T.,  St.  Louis  Div.,  Southern  Ry.,  Princeton,  Ind. 

Clark,  William  M.,  St.  L.  Div.,  B.  &  O.  R.  R.,  Warren,  Ohio. 

Cummin,  Joseph  H.,  Long  Island  R.  R.,  Jamaica,  N.  Y. 

Crane,  Henry,  C.  &  N.  W.Ry.,  Janesvllle,  Wis. 

Egoleston,  William  O.,  Cincinnati  Div.,  Erie  R.  R.,  Gallon,  Ohio. 

Eqgleston,  H.  H.,  Cent.  Ind.  Ry.,  Anderson,  Ind. 

Fletcher,  Holland  W.,  2376  California  Ave.,  Allegheny,  Pa. 

Halsey,  W.  C,  C.  &  N.  W.  Ry.,  Eagle  Grove,  la. 

Hart,  A.  J.,  C,  M.  &  St.  P.  Ry.,  Minneapolis,  Minn. 

Harwio,  William  E.,  Lehigh  Valley  R.  R.,  Phillipsburg,  N.  J. 

Heflin,  R.  L.,  Lehigh  Valley  R.  R.,  Say  re,  Pa. 

Henson,  H.  M.,  Chesapeake  ft  Nashville  R.  R.,  Gallatin,  Tenn. 

Horning,  Henry  A.,  Mich.  Cent.  R.  R.,  Nlles,  Mich. 

Hull,  K.  S.,  Gulf,  Col.  &  S.  F.  Ry.,  Beaumont,  Texas. 

Inoalls,  F.,  Nor.  Pac.  Ry.,  Jamestown,  N.  D. 

Keith,  Herbert  C,  McArthur  Bros.  Co.,  Chicago,  111. 

Kelly,  C.  W.,  C.  ft  N.  W.  Ry.,  Boone,  la. 

KiLLAM,  A.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 

King,  A.  H.,  Oregon  Short  Line  R.  R.,  Salt  Lake  City,  Utah. 

Large,  C.  M.,  Erie  ft  Pittsburg  Ry.,  Jamestown,  Pa. 

Leake,  Thomas  S.,  111.  Cent.  R.  R.,  902  No.  1  Park  Row,  Chicago, 

Illinois. 
Leavitt,  Frank  J.,  Boston  &  Maine  R.  R.,  Sanborn ville,  N.  H. 
LiCHTY,  C.  A.,  C.  &  N.  W.  Ry.,  Fond  du  Lac,  Wis. 
Lilly,  G.  O.,  111.  Cent.  R.  R.,  Carbondale,  111.' 
LouQHNANE,  George,  C.  ft  N.  W.  Ry.,  Mason  City,  la. 
Markley,  Aaron  S..  Chicago  ft  Eastern  111.  R.  R.  Co.,  Danville,  111. 
Markley,  John  H.,  Toledo,  Peoria  ft  Western  Ry.  Co.,  Peoria,  111. 
McCormack,  J.  W.,  C,  St.  P.,  M.  ft  O.  Ry.,  Altoona,  Wis. 
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McGoNAOLE,  W.  A.,  Vlce-Pres.,  D.  M.  &  N.  Ry.,  Duluth,  Minn. 

MclNTTRE,  James,  136  Sawtelle  Ave.,  Cleveland,  Ohio. 

McKee,  R.  J.,  111.  Cent.  R.  R.,  Clinton,  111. 

McLean,  Neil,  C.  &  E.  Ry.,  Huntington,  Ind. 

McNab,  a.,  Pere  Marquette  R.  R.,  Holland,  Mich. 

Mebbick,  a.  W.,  Chicago  &  North  Western  Ry.,  Boone,  la. 

Muxes,  A.  F.,  Penn.  Lines  West  of  Pitts.,  38  W.  Van  Buren  St, 

Chicago,  111. 
Montzheimeb,  Abthub,  Chief  Engr.,  E.,  J.  &  E.  Ry.,  Joliet,  111. 
Noon,  W.  M.,  Duluth,  South  Shore  ft   Atlantic  Ry.,    Marquette, 

Mich. 
Pattebson,  Samuel  F.,  Boston  ft  Maine  R.  R.,  Concord,  N.  H. 
Pabkeb,  J.  F.,  Santa  Fe  Ry.,  San  Bernardino,  Cal. 
Penwell,  John  N.,  L.  E.  ft  W.  Ry.,  Tipton,  Ind. 
Powers,  Geoboe  F.,  C,  L.  S.  ft  E.  Ry.,  South  Chicago,  111. 
Reed,  William,  Jb.,  111.  Cent.  R.  R.,  Fort  Dodge,  Iowa. 
Reid,  R.  H.,  L.  S.  ft  M.  S.  Ry.,  Cleveland,  Ohio. 
Rettinghouse,  H.,  C.  ft  N.  W.  Ry.,  Kaukauna,  Wis. 
Riney,  M.,  C.  ft  N.  W.  R.  R.,  Baraboo,  Wis. 
Rogers,  Walter  A.,  C.  E.,  1203  Manhattan  Building,  Chicago,  IlL 
Sattley,  R.  C,  C.  ft  N.  W.  Ry.,  Chicago,  111. 
ScHALL,  Frederick  E.,  Bridge  Engr.,  Lehigh  Valley  R.  R.,  South 

Bethlehem,   Pa. 
Schwartz,  John,  C,  St.  P.,  M.  ft  O.  Ry.,  Emerson,  Neb. 
Shane,  A.,  Toledo,  St.  L.  ft  Kansas  City  R.  R.,  Frankfort,  Ind. 
Sheldon,  J.  B.,  New  York,  New  Haven  ft  Hartford  R.  R.,  Provi- 
dence, R.  I. 
Smith,  Oilman  W.,  American  Bridge  Co.,  13  Monadnock  Block, 

Chicago,  111. 
Smith,  W.  E.,  Chicago,  Mil.  ft  St  P.  Ry.,  752  Augusta  St.,  Chi- 

cago,  111. 
Smith,  L.  D.,  Gulf,  Colorado  ft  Santa  Fe  R.  R.,  Cleburne,  Texas. 
Soles,  G.  H.,  Pitts,  ft  L.  B.  R.  R.,  Pittsburg,  Pa. 
Steffens,  Wm.  F.,  Asst  Engr.,  N.  Y.  C.  ft  H.  R.  R.  R.,  5  Vander- 

bilt  Ave.,  N.  Y.  City. 
Stern,  I.  F.,  Gen.  Bridge  Insp.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 
SwKATT,  B.  J.,  C.  ft  N.  W.  Ry.,  Boone,  la. 
Trippe,  H.  M.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Vandergrut,  C.  W.,  C.  ft  O.  Ry.,  Huntington  Div.,  Alderson,  W.  Va. 
Walden,  W.  D.,  C.  ft  N.  W.  Ry„  Clinton,  la. 
Wilkinson,  W.  H.,  Erie  R.  R.,  Elmira,  N.  Y. 
Witt,  C.  C,  C.  ft  N.  W.  Ry.,  Chicago,  111. 
Wise,  E.  F.,  111.  Central  Ry.,  Waterloo,  la. 
ZooK,  D.  C,  Penn.  Lines  West  of  Pittsburg,  Ft.  Wayne,  Ind. 
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The  following  applicants  for  membership,  subsequently 
elected,  were  also  present : 

Bailey,  S.  D.,  Mich.  Cent.  R.  R.,  Detroit,  Mich. 

Beal,  F.  D.,  So.  Pac.  Co.,  West  Oakland,  Cal. 

Brown,  B.  DuBois,  L.  V.  R.  R.,  New  York  City. 

Browne,  J.  S.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 

CoRRiGAN,  C.  S.,  G.  H.  &  S.  A.  Ry.,  San  Antonio,  Texas. 

FiNLEY,  W.  H.,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Geary,  Sylvester,  Penn.  R.  R.,  Cambridge,  Ohio. 

Graham,  Wm.,  B.  &  O.  R.  R.,  Baltimore,  Md. 

Hall,  Charles,  M.  C.  R.  R.,  St.  Thomas,  Ontario. 

Hudson,  B.  M.,  St.  L..  K.  C.  &  C.  Ry.,  Union,  Mo. 

HuNciKER,  John,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Hurst,  Walter,  C.  B.  &  Q.  Ry.,  St.  Joseph,  Mo. 

Keefe,  D.  a.,  L.  v.  R.  R.,  Athens,  Pa. 

Kbbn,  W.  H.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Hartford,  Conn. 

Lacy,  J.  D.,  G.  T.  Ry.,  Durand,  Mich. 

Layfield,  B.  N.,  Chicago  Ter.  Transf.  R.-  R.,  Chicago,  111. 

Mann,  J.  M.,  F.  W.  ft  D.  C.  Ry.,  Fort  Worth,  Texas. 

Neff,  J.  L.,  Union  Pac.  Ry.,  Omaha,  Neb. 

NiCKERSON,  R.  A.,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Perry,  W.  W.,  P.  ft  R.  Ry.,  Williamsport,  Pa. 

Porter,  L.  H.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Franklin,  Mass. 

RiCHEY,  C.  W.,  Penn.  R.  R.,  Allegheny,  Pa. 

Robinson,  J.  S.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Sohultz,  W.  T.,  B.  ft  O.  R.  R.,  Zanesville,  Ohio. 

Wells,  J.  M.,  A,,  T.  ft  S.  F.  Ry.,  Chillicothe,  111. 

Winter,  A.  E.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Wright,  G.  A.,  C.  ft  E.  I.  R.  I^.,  DanvUle,  111. 

President. — ^When  the  secretary  read  the  name  of  Mr. 
Walter  G.  Berg  I  thought  of  the  reason  that  Mr.  Berg  is 
not  here.  They  have  a  new  chief  engineer  on  the  Lehigh 
Valley  Road  and  he  is  so  young  that  Mr.  Berg  had  to  stay 
home  and  take  care  of  him.  The  young  man,  I  believe,  is 
only  a  week  or  so  old,  and  I  know  we  all  hope  that  he  will 
live  to  be  as  able  a  man  as  his  father.  At  the  first  session 
when  we  ei^  the  roll  we  never  get  the  names  of  all  the 
members  because  some  come  in  later,  and  for  this  reason 
cards  have  been  prepared  which  have  been  placed  near  the 
entrance,  and  we  would  ask  that  all  the  members  fill  out 
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these  white  cards,  giving  your  name,  title  and  address,  and 
if  there  are  any  members  of  your  family  or  any  of  your 
relatives  with  you,  kindly  mark  the  card  **Over,''  and  on 
the  back  give  the  names  of  these  parties,  and  when  you 
have  these  white  cards  filled  out,  please  hand  them  to  the 
assistant  secretary.  For  the  visitors  and  supply  men  we 
also  have  a  pink  card,  and  we  would  also  like  to  have  them 
fill  out  cards  and  hand  them  to  the  assistant  secretary'. 
The  next  in  order  on  the  programme  is  the  report  of  the 
Committee  on  Applications  for  Membership.  ^Ir.  Picker- 
ing is  chairman  on  this  committee,  but  he  is  not  present, 
and  Mr.  J.  H.  Markley  will  read  the  report. 

REPORT  OF  COMMITTEE  ON  APPLICATIONS. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

It  is  with  no  little  pride  and  with  very  great  pleasure  that  we 
present  to  you  this  thirteenth  annual  report  of  the  Committee  on 
Applications  for  Membership.  Realizing  the  present  high  stan- 
dard of  the  membership  of  this  Association,  we  have  been  very 
careful  to  investigate  as  far  as  possible  the  character  and  stand- 
ing of  the  applicants  for  membership,  and  we  believe  them  to  be 
all  worthy  and  well  qualified  and  men  who  will  become  useful 
and  honorable  members  of  this  Association.  We  are  pleased  to 
present  for  your  action  in  the  following  list,  names  of  men  not 
only  from  all  sections  of  the  North  American  continent,  but 
through  the  kind  elforts  of  Mr.  Charles  Earnshaw  we, are  able  to 
present  the  names  of  seven  men  as  applicants  for  membership 
from  far-off  New  Zealand  and  Australia.  We  welcome  this  as  a 
bright  star  of  promise  for  the  future  success  and  prosperity  of 
this  Association,  and  as  the  early  dawn  of  the  day  when  our  pro- 
ceedings shall  be  recognized  as  the  standard  of  the  best  practice 
in  all  bridge  and  building  questions  for  the  entire  world.  The 
following  list  is,  we  believe,  the  largest  ever  presented  at  the 
opening  of  a  Convention  and  every  application  being  accompanied 
by  the  required  fee  shows  the  good  faith  of  the  applicants.  We 
therefore  heartily  recommend  the  election  of  every  man  whose 
name  appears  in  this  list  as  a  member  of  this  Association. 

List  of  applicants  for  membership  in  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings. 

R.  Angst,  Chief  Engineer,  Duluth  ft  Iron  Range  Railway,  Du- 

luth,  Minn. 
H.  W.  Bassett,  Supt.  B.  ft  B.  Pacific  Coast  Co.,  Seattle,  Wash. 
John  C.  Bete,  Resident  Engineer,  Union  Pacific  Railway,  comer 

12  and  Liberty  Sts.,  Kansas  City,  Mo. 
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McClellan   Bishop,  Master  Carpenter,  C,  R.  I.  &  P.  Ry.,  Chick- 

asha,  I.  T. 
Cyril  Holm  Biss,  District  Engineer  Government  Railways,  Auck- 
land, New  Zealand. 
Alex  C.  Blake,  Master  Carpenter,  Wabash  Railway,  Moberly,  Mo. 
Austin  Lord  Bowman,  Consulting  Engineer  and  Bridge  Engineer, 

C.  R.  R.  of  N.  J.,  29  Broadway,  New  York  City. 
J.  S.  Browne,  Division  Engineer.  N.  Y.,  N.  H.  &  H.  R.  R.,  Provi- 
dence, R.  I. 
Edward  D.  B.  Brown,  Architect  L.  V.  Ry.,  143  Liberty  St.,  New 

York  City. 
James  Burnett,  Inspecting  Engineer  Government  Railways,  Well- 
ington, New  Zealand. 

W.  B.  Causey,  Engineer  Maint.  of  Way,  Chicago  &  Alton  Rail- 
way, Bloomington,  III. 
S.  P.  Clapp,  General  Foreman  B.  &  B.  G.  C.  and  S.  F.  Ry.,  Temple, 
Texas. 

C.  S.  CoRRiGAN,  Resident  Engineer,  G.  H:  &  S.  A.  Railway,  San 
Antonio,  Texas. 

E.  R.  Floren,  Master  Carpenter,  C,  R.  I.  &  P.  Railway,  Fairbury, 
Neb. 

Thomas  Hall,  Supervisor  Buildings,  M.  C.  Railway,  St.  Thomas, 
Ont. 

James  Hartley,  Supervisor    Northern    Pacific   Railway,  Staples, 
Minn. 

N.  F.  Helmerh,  Bridge  Inspector,  Northern  Pacific  Railway,  Sta- 
ples, Minn. 

Victor  K.  Hendricks,  Assistant  to  Engineer  of  Maintenance   of 
Way,  Baltimore  &  Ohio  Railway,  Baltimore,  Md. 

Herman  K.  Higgins,  Assistant  Engineer,  New  York,  New  Haven 
&  Hartford  Railroad,  28  Dix  St.,  Dorchester,  Mass. 

Walter  Hurst,  Superintendent  Bridges  and  Buildings,  K.,  C,  S. 
&  J.,  and  C.  B.  Railway,  St.  Joseph,  Mo. 

David  A.  Keefe,  Inspector  Shops,  Lehigh  Valley  Railroad,  Athens, 
Pa. 

William  H.  Keen,  Bridge  Supervisor,  New  York,  New  Haven  & 
Hartford  Railway,  Hartford,  Conn. 

B.  N.  Layfield,  Principal  Assistant  Engineer,  Chicago  Terminal 
Transfer  Railway,  353  Grand  Central  Station,  Chicago,  III. 

A.  McDonald,   Superintendent  Bridges  and  Buildings,  Texas  & 
Northern  Ohio  Railway,  Houston,  Texas. 

W.  J,  Mellor,  Superintendent  Bridges  and  Buildings,  M.  L.  &  T. 
Ry.,  and  S.  S.  Co.,  Algiers,  La. 

Geo.  C.  Millett,  Engineer  Maintenance  of  Way,  El  Paso,  North- 
eastern Railway,  Alamogordo,  N.  M. 
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T.  H.  MoBGAX,  General  Foreman,  Bridges    and    Buildings    and 
Water  Supply,  G.  C.  &  S.  P.  Ry.,  Cleburne,  Tex. 

C.  R.  MoRBiix,  Resident  Engineer,  G.  H.  &  S.  A.  Ry.,  El  Paso,  Tex. 
Sam  Mustain,  General  Foreman,  Bridges  and  Buildings,  Sonora 

Railway,  Carbo,  Mex. 
J.  L.  Neff,  General  Foreman,  Engineer  Department,  Union  Pa- 
cific Railway,  Omaha,  Neb. 
J.  F.  Pelham,  Master  Carpenter,  Erie  Railway,  Avon,  N.  Y. 
H.  D.  Pebkins,  Master  Carpenter,  Chicago    &    Eastern    Illinois 

Railway,  Villa  Grove,  111. 
W.  W.  Pebby,  Master  Carpenter,  Philadelphia  &  Reading  Railway, 

147  Market  St.,  Williamsport,  Pa. 
Leonabd  H.  Pobteb,  Supervisor  of  Bridges,  New  York,  New  Ha« 

ven  &  Hartford  Railway,  Franklin,  Mass. 
A.  J.  Ross,  Superintendent  Bridges  and  Buildings,  G.  H.  &  S.  A. 

Ry.,  El  Paso,  Texas. 
W.  B.  Russell,  Chief  Engineer,  Temiskaming  &  Northern  Ontario 

Railway,  North  Bay,  Ont. 
Geo.  T.  Sampson,  Division  Engineer,  New  York,  New  Haven  & 

Hartford  Railway,  Boston,  Mass. 

D.  W.  Shabpe,  Bridge  Supervisor,  New  York,  New  Haven  A  Hart- 

ford Railway,  New  London,  Conn. 
H.  Small,  Superintendent  Bridges  and  Buildings,  G.  H.  &  S.  A. 

Ry.,  San  Antonio,  Tex. 
J.  C.  Taylob,  Superintendent  Bridges  and  Buildings,  Northern 

Pacific  Railway,  Glendive,  Mont 
C.  A.  Thanheiseb,  Resident  Engineer,  T.  &  N.  O.  Ry.,  and  G.  H.  & 

N.  Ry.,  Houston,  Texas. 
Geo.  C.  Tboup,  Office  Engineer,  Government  Railways,  Wellington, 

New  Zealand. 
J.  T.  Websteb,  Supervisor  Bridges,  Michigan  Central  Railway,  St 

Thomas,  Ont 
Mabine  R.  Williams,  General  Foreman  Bridges  and  Buildings 

and  Water  Supply,  Atchison,  Topeka  &  Santa  Fe  Railway,  Las 

Vegas,  N.  M. 
J.  M.  Wells,  General  Foreman  Bridges  and  Buildings  and  Water 

Supply,  Atchison,  Topeka  &  Santa  Fe  Railway,  Chillicothe, 

Illinois. 
Edw.  J.  GovEBN,  Assistant  Engineer  Bridges  and  Buildings,  Buf- 
falo, Rochester  &  Pittsburg  Railway,  Rochester,  N.  Y. 
W.  T.  ScHULTZ,  Master  Carpenter,  Baltimore   &   Ohio   Railroad, 

Zanesville,  O. 
Kabl  J.  C.  ZixcK,  Division  Engineer,  Chicago,  Rock  Island  &  Pa- 
cific Railway,  Des  Moines,  la. 
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J.  8.  Bright,  Jb.,  Assistant  Engineer,  Sonora  Railway,  Guaymas, 
Sonora,  Mex. 

Henbt  C.  McKee,  Bridge  Inspector,  Central  of  Georgia  Railway, 
Savannah,  Ga. 

J.  D.  Lacy,  General  Foreman  Bridges  and  Buildings,  Grand 
Trunk  Railway,  Durand,  Mich. 

Edgab  E.  Ball,  Assistant  Engineer,  Atchison,  Topeka  ft  Santa 
Fe  Railway  (Ck>ast  Lines),  Williams,  Ariz. 

Ralph  J.  Abey,  Assistant  Engineer,  Atchison,  Topeka  &  Santa 
Fe  Railway  (Coast  Lines),  Williams,  Ariz. 

Abthub  Williams,  Foreman  of  Works,  Wellington  and  Manawata 
Railway,  Wellington,  New  Zealand. 

E.  S.  Hume,  Chief  Mechanical  Engineer,  Western  Australia  Goy- 
emment  Railways,  Fremantle,  Western  Australia. 

W.  J.  Geoboe,  Commissioner  of  Railways,  Western  Australia  Goy- 
emment  Railways,  Perth,  Western  Australia. 

James  Fbaseb,  Engineer  in  Chief,  New  South  Wales  Government 
Railways,  Sydney,  New  South  Wales. 

€.  F.  King,  Foreman  Bridges  and  Buildings,  Chicago  &  North 
Western  Railway,  Norfolk,  Neb. 

W.  J.  TowNE,  Division  Engineer,  Chicago  &  North  Western  Rail- 
way, Chicago,  111. 

S.  D.  Bailey,  Division  Foreman  Buildings,  Michigan  Central  Rail- 
way, Detroit,  Mich. 

D.  RouNSEViLLE,  Divlslon  Engineer,  Chicago  &  North  Western 
Railway,  Kaukauna,  Wis. 

W.  H.  FiNLEY,  Principal  Assistant  Engineer,  Chicago  ft  North 
Western  Railway,  Chicago,  111. 

J.  S.  Robinson,  Division  Engin^r,  Chicago  ft  North  Western  Rail- 
way, Chicago,  111. 

A.  E.  WiNTEB,  Assistant  Engineer,  Chicago  ft  North  Western  Rail- 
way, Chicago,  111. 

R.  A.  NicKEBsoN,  Fire  Inspector,  Chicago  ft  North  Western  Rail- 
way, Chicago,  111. 

John  Huncikeb,  Foreman  Bridge  Erection,  Chicago  ft  North 
Western  Railway,  Chicago,  111. 

Thos.  Humphbeys,  Assistant  Engineer,  Southern  Pacific  Co., 
Bakersfleld,  Cal. 

Oeo.  W.  Reab,  Assistant  General  Bridge  Inspector,  Southern  Pa- 
cific Co.,  San  Francisco,  Cal. 

C.  W.  RicHEY,  Master  Carpenter,  Western  Pennsylvania  Division, 
Pennsylvania  Railroad,  Allegheny,  Pa. 

Wm.  Gbaham,  Assistant  Engifteer  Bridges  and  Buildings,  Balti- 
more ft  Ohio  Railway,  Baltimore,  Md. 
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J.  Pabks,  Superintendent  Bridges  and  Buildings,  Union  Pacific 
Railroad,  Denver,  Col. 

P.  B.  Motley,  Assistant  Engineer,  Canadian  Pacific  Railway,  Mon- 
treal, Canada. 

B.  M.  Hudson,  Master  Carpenter,  St.  L.,  K.  C,  &  C.  Ry.,  Union,  Mo. 

C.  H.  Cartlidge,  Bridge  Engineer,  Chicago,  Burlington  &  Quincy 

Railway,  Chicago,  111. 
Edwin  McCann,  General  Foreman  Bridges  and  Buildings    and 
Water  Supply,  A.,  T.  &  S.  F.  Ry.,  Wellington,  Kas. 

F.  M.  Clouqh,  General  Foreman  Bridges  and  Buildings  and 
Water  Supply,  Santa  Fe  Railway,  San  Marcial,  N.  M. 

Joseph  H.  Howe,  Superintendent  Bridges  &  Buildings,  Union  Pa- 
cific Railroad,  Omaha,  Neb. 

G.  A.  Wright,  Master  Carpenter,  Chicago  &  Eastern  Illinois  Rail- 

road, Danville,  111. 

J.  M.  Mann,  General  Foreman  Bridges  and  Buildings,  Fort  Worth 
&  Denver  City  Railway,  Fort  Worth,  Tex. 

Wm.  Kleefeld,  Jr.,  Supervisor  Bridges,  New  York  Central  & 
Hudson  River  Railroad,  Utica,  N.  Y. 

J.  W.  Lantry,  Supervisor  Bridges  and  Buildings,  New  York  Cen- 
tral &  Hudson  River  Railroad,  Weehawken,  N.  J. 

D.  L.  McKee,  General  Foreman  Bridges  and  Buildings,  Pittsburg 

&  Lake  Erie  Railroad,  McKees  Rocks,  Pa. 

Sylvester  Geary,  Master  Carpenter,  Penn.  Lines  West  of  Pitts- 
burg, Cambridge,  Ohio. 

F.  H.  Bainbridge,  111.  Cent.  R.  R.,  Chicago,  111. 

B'rank  C.  Stimson,  Chicago  &    North  Western  Ry.,  Baraboo,  Wis. 

WiLLARD  A.  Pettis,  Supervisor  Buildings,  New  York  Central  & 
Hudson  River  Railroad,  Rochester,  N.  Y. 

F.  O.  Draper,  Supervisor  Bridges  and  Buildings,  Illinois  Central 
Railroad,  Freeport,  111. 

F.  D.  Beal,  Superintendent  of  Wood  Preserving  Plant,  Southern 
Pacific  Co.,  West  Oakland,  Cal. 

S.  Boutin,  Master  Carpenter,  St.  Louis  &  San  Francisco  Railway, 
Cape  Girardeau,  Mo. 

Respectfully  submitted, 

B.   F.  Pickering, 
J.  H.  Markley, 
W.  E.  Alexander, 
A.  W.  Merrick, 

Committee  on  Applications, 
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Mr.  J.  H.  Cummin. — I  vould  move  that  the  report  of  the 
Committee  on  Applications  be  received,  and  that  the  assist- 
ant secretary  be  authorized  to  cast  one  vote  for  all  these 
new  members.  While  on  this  subject  it  might  be  as  well  to 
advise  all  the  members  that  the  order  of  applications  is 
never  closed  in  this  Association. 

President. — I  think  that  should  be  printed  in  our  pro- 
ceedings. The  way  they  are  coming  in  shows  that  they 
appreciate  a  good  thing  when  they  see  it.  It  will  require 
the  unanimous  vote  of  all  present  to  authorize  the  assistant 
secretary  to  cast  one  ballot  for  this  list  of  new  members. 
Are  there  any  objections  ?  If  not,  I  will  call  on  our  assist- 
ant secretary  to  cast  one  vote  as  moved  by  Mr.  Cummin. 

Assistant  Secretary. — ^Ir.  President,  the  vote  is  so  cast. 

President. — I  declare  these  applicants  elected  members  as 
recommended  by  the  committee. 

President. — We  are  going  to  have  a  short  recess  now  for 
the  reception  of  new  members  and  to  give  us  a  chance  to 
get  acquainted  with  them.  I  would  ask  before  we  have  that 
recess  that  the  ladies  kindly  remain  for  a  few  minutes,  as 
the  president  has  a  short  address  which  he  is  going  to  read, 
and  it  is  customary  for  the  ladies  to  remain. 

Thereupon  a  recess  was  taken  for  the  introduction  of  the 
new  members,  after  which  the  meeting  was  again  called  to 
order,  and  the  president  delivered  his  annual  address : 

Ladies  and  Gentlemen,  Members  and  Friends: 

It  has  been  the  custom  for  the  president  to  make  an 
annual  address  outlining  the  progress  of  the  Association 
for  the  past  year. 

Today  we  are  convened  in  the  progressive  City  of  Chi- 
cago, a  city,  the  name  of  which  is  synonymous  with  action 
and  success.    • 

A  city  larger  than  twenty-six  states  in  the  Union.  The 
fifth  city  in  the  world,  with  a  population  greater  than  the 
combined  population  of  the  states  of  Idaho,  Montana,  Ne- 
vada, North  Dakota,  Delaware,  Utah,  Wyoming,  and  the 
territories  of  Arizona  and  New  Mexico. 
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May  we  not  hope  that  our  Association  at  this  Convention 
will  absorb  some  of  the  push  and  action  so  emblematic  of 
Chicago?  Eight  years  ago  when  we  met  in  this  beautiful 
city  we  had  a  membership  of  one  hundred  and  forty.  Since 
that  time  our  membership  has  doubled. 

Each  year  the  work  of  this  Association  increases  in  im- 
portance. The  last  proceedings  consist  of  a  book  of  over 
400  pages,  with  about  90  illustrations. 

These  proceedings  compare  very  favorably  in  importance 
and  volume  with  those  of  any  other  railroad  association  in 
the  country.  While  we  cover  only  one  branch  of  mainten- 
ance of  way  work,  we  cover  that  branch  well. 

Financially  you  are  prosperous,  as  shown  in  the  reports 
which  will  be  submitted  to  you. 

It  is  my  earnest  hope  that  the  succeeding  annual  reports 
will  show  the  same  or  greater  progress.  We  must  not  be 
satisfied  to  merely  hold  our  own.  To  succeed  we  must 
progress.  When  we  are  apparently  standing  still  we  are 
going  backward. 

Every  man  who  serves  on  a  committee  derives  consider- 
able benefit  from  his  afl&liation  with  that  committee.  In 
pursuing  the  necessary  investigation  he  gathers  a  useful 
fund  of  information.  The  same  is  true  of  a  member  at- 
tending the  convention.  Our  members  are  willing  to  give 
to  the  Association  earnest,  faithful  service.  That  has  been 
the  secret  of  our  past  success,  and  is  our  hope  for  the  future. 

The  proceedings  of  the  Executive  Committee  meetings 
held  during  the  past  year  will  soon  be  read,  therefore  it 
will  not  be  necessary  for  me  to  refer  to  them. 

At  the  Executive  Committee  meeting  held  at  the  Audi- 
torium Hotel,  Chicago,  March  15th,  1904,  the  president  was 
authorized  to  prepare  and  send  out  letters  to  the  various 
railroads  having  no  membership  in  this  Association,  invit- 
ing them  to  secure  representation.  Acting  on  this  author- 
ity, a  small  booklet  was  prepared  outlining  the  work  of  the 
Association.  A  letter  and  booklet  was  sent  to  the  general 
manager  of  every  railroad  in  this  country  and  Canada  not 
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represented  in  the  Association  and  having  a  mileage  of  one 
hundred  miles  or  more.  The  responses  were  very  encour- 
aging. A  large  number  of  applications  were  received.  One 
general  manager  sent  membership  applications  for  seveii 
division  engineers  and  superintendents  of  bridges  and 
buildings. 

Letters  and  booklets  were  also  sent  out  to  superintendents 
of  bridges  and  buildings,  bridge  engineers^  etc. 

The  railroads  certainly  show  their  appreciation  of  the 
work  being  done  by  this  Association,  and  want  their  men  to 
secure  the  advantage  of  the  committee  reports  and  discus- 
sions. 

Your  Association  now  represents  railways  having  a  mile- 
age of  more  than  157,000  miles,  or  more  than  three  quarters 
of  the  total  railway  mileage  of  the  United  States.  Over 
8,000  miles  of  the  above  amount  were  added  since  the  last 
Convention. 

During  the  past  year  grim  reaper  Death  has  stricken  two 
of  our  members. 

J.  W.  Lovett,  who  joined  the  Association  at  Atlanta, 
Georgia,  in  1901,  died  November  29,  1903,  as  the  result  of 
an  accident  while  on  an  inspection  trip  with  a  small  car. 
Mr.  Lovett  lived  at  Atlanta,  Ga.,  and  some  of  the  members 
will  doubtless  remember  him  as  having  been  on  the  Enter- 
tainment Committee  when  we  met  at  Atlanta  in  1901. 

Q.  W.  McGehee,  a  charter  member  of  this  Association^ 
died  August  9, 1904,  at  Okalona,  Mississippi,  aged  fifty-two 
years.  He  left  a  wife  and  six  children,  two  of  whom  are 
grown  young  men  in  the  employ  of  the  Mobile  &  Ohio  Rail- 
road. Mr.  McGehee  was  bom  in  Louisa  county,  Virginia,  in 
1852,  and  began  his  railroad  career  on  the  Huntington  di- 
vision of  the  Chesapeake  &  Ohio  when  it  was  under  con- 
struction in  1873-74.  At  the  time  of  his  death  he  was 
superintendent  of  bridges  and  buildings  of  the  Mobile  & 
Ohio  Railroad.  The  Committee  on  Memoirs  will  present 
a  report  on  the  death  of  these  men. 

I  think  every  one  who  has  attended  the  Conventions  of 
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this  Association  has  been  impressed  with  the  fact  that  our 
members  meet  together  to  discuss  the  committee  reports 
and  to  gain  useful  knowledge  in  the  various  lines  of  work. 
A  little  diversion  is  a  good  thing,  and  in  this  Association  it 
does  not  interfere  with  our  work.  The  ladies  who  attend 
the  Conventions  always  seem  to  enjoy  themselves,  and  if 
common  report  is  true,  look  forward  each  year  with  a  great 
deal  of  pleasure  i;o  the  next  Convention.  We  are  certainly 
all  pleased  to  have  the  ladies  attend  our  Conventions.  Their 
smiling  faces  encourage  us  in  our  work. 

The  members  who  took  the  trip  on  the  Intercolonial  Rail- 
way  last  year  will  always  remember  with  pleasure  the  royal 
good  time  we  had.  It  was  a  true  sample  of  Canadian  hos- 
pitality, and  I  hope  the  day  will  come  when  we  can  all  pay 
another  \dsit  to  our  Canadian  friends. 

In  closing  I  msh  to  thank  you  all  for  the  honor  conferred 
on  me  one  year  ago  at  Quebec.  I  hope  I  have  merited  the  con- 
fidence reposed  in  me.  I  have  had  the  cordial  support  of 
the  officers  and  members.  Our  able  secretary,  the  **  Dea- 
con,'' has  ever  been  ready  to  help  me  in  any  way  he  could, 
and  I  wish  to  say  to  him  now  I  sincerely  appreciate  his 
support.  I  shall  always  take  a  deep  interest  in  the  Asso- 
ciation, and  will  help  in  my  small  way  towards  its  advance- 
ment. I  bespeak  for  my  successor  the  same  support  shown 
me  and  feel  assured  the  Association  will  in  the  future  show 
the  same  progress  and  growth  it  has  in  the  past. 

President. — Before  announcing  a  recess  for  the  payment 
of  dues,  I  will  say  that  we  have  made  a  slight  change  in 
the  programme  and  I  think  it  would  be  well  to  announce 
our  programme  and  any  changes  that  may  be  made  at  sev- 
eral of  our  meetings.  It  seemed  undesirable  to  take  the 
lake  trip  at  this  time  of  the  year.  We  found  that  it  would 
require  a  very  large  steamer,  as  the  small  boats  would  not 
go  out  on  the  lake  so  late  in  the  fall,  as  we  are  liable  to 
have  stormy  weather  at  any  time.  Furthermore,  our  time 
would  be  used  to  better  advantage  by  taking  the  trip  to 
South  Chicago  by  a  special  train  which  the  Illinois  Central 


29 

has  very  kindly  tendered  us,  and  the  present  intention  is  to 
leave  Thursday  afternoon  at  1.30  p.  m.  at  the  Randolph 
street  station  of  the  Illinois  Central.  The  trip  to  South 
Chicago  was  to  be  on  Friday,  but  we  have  changed  it  to 
Thursday  afternoon.  On  Friday  afternoon  we  expect  to 
take  a  trip  through  part  of  the  tunnels  of  the  Illinois  Tele- 
phone company,  which  are  under  the  streets  of  Chicago  at 
a  depth  of  about  fifty  feet,  and  you  will  also  inspect  the 
siwitch  boards  where  they  have  no  operators,  and  which  is 
automatic  in  its  action.  In  the  afternoon  we  will  take  the 
trip  as  planned  on  a  smaller  steamer  down  the  Chicago 
river  and  drainage  canal,  which  will  also  enable  us  to  get 
through  the  bridges  better.  You  see  we  are  not  curtailing 
the  programme,  but  broadening  it.  The  badges  for  the 
members  will  be  given  to  those  who  have  not  received 
badges  heretofore,  and  we  have  a  gold  badge  for  the  mem- 
bers' wives  who  have  not  received  them  before.  I  will  also 
say  that  any  member  or  his  wife  who  left  his  or  her  badge  at 
home  will  be  furnished  a  badge,  and  they  will  kindly  re- 
turn them  at  the  end  of  the  meeting.  These  badges  for  the 
members  and  their  wives  are  given  to  them,  and  as  they 
fire  rather  expensive  we  cannot  furnish  duplicates,  but  we 
will  be  glad  to  loan  them  one  if  they  have  forgotten  their 
own.  We  also  have  a  badge  for  members'  families  and  for 
visitors,  including  the  supply  men.  We  will  now  take  a^ 
hhort  recess  for  the  payment  of  annual  dues  and  the  dis- 
tribution of  badges. 

Recess  was  then  taken  for  this  purpose. 

President. — ^We  have  a  few  reports  here  which  we  should 
like  to  get  out  of  the  way  before  lunch,  if  possible.  The 
ladies,  of  course,  are  excused  if  they  want  to  go,  but  we 
shall  be  glad  to  have  them  stay  if  they  wish.  All  we  shall 
do  now  before  lunch  is  to  listen  to  the  reading  of  two  re- 
ports. 

Secretary  Patterson  thereupon  read  his  annual  report. 
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REPORT  OF  SECRETARY. 

To  the  Aaaociation  of  Railtoay  Superintendents  of  Bridges   and 
Buildings: 

Gentlemen:  Your  secretary  submits  the  following  report  for 
the  year  ending  Oct.  18,  1904.  After  a  very  interesting  and  profit- 
able Convention  at  Quebec  and  adjournment,  the  members  and 
ladies  boarded  a  special  train  of  Pullman  cars  furnished  us  by 
the  courtesy  of  the  Intercolonial  Railway  and  the  able  manage- 
ment of  our  worthy  member  from  that  road,  Mr.  A.  B.  Killam,. 
and  enjoyed  a  beautiful  trip  down  the  St.  Lawrence  River,  through 
the  Provinces  to  Sydney,  Cape  Breton,  returning  through  St.  John 
to  Montreal,  affording  great  pleasure  to  all.  The  Executive  Com- 
mittee have  had  careful  supervision  of  the  affairs  and  manage- 
ment of  the  Association,  having  met  three  times,  and  their  in- 
structions have  been  carefully  carried  out.  The  president  ap- 
pointed the  several  committees,  and  the  president  and  the  local 
committee,  Mr.  A.  S.  Markley  and  Mr.  R.  C.  Sattley,  presented  a 
programme  for  our  fourteenth  Convention.  On  Nov.  29,  1903,  Mr. 
J.  W.  Lovett  died  from  the  effects  of  an  accident.  Hs  name  was 
enrolled  in  the  list  of  deceased  members  in  our  last  proceedings. 
Also  Mr.  G.  W.  McGehee  was  taken  from  us  in  August,  1904.  Also 
Mr.  W.  B.  Mitchell's  name  is  on  the  deceased  members'  list.  Infor- 
mation coming  too  late  for  mention  in  our  last  report.  Proper 
memoirs  will  be  presented  by  the  Committee.  We  sympathize 
with  their  friends,  and  with  them  mourn  their  loss.  We  have 
now  on  our  rolls  230  names,  with  90  applications  to  be  acted 
upon  today,  and  our  Association  is  in  a  prosperous  condition.  I 
wish  again  to  thank  our  advertising  patrons  for  their  liberal  sup- 
port and  friendly  greetings;  also  to  thank  the  members  for  their 
loyal  support. 

FINANCIAL. 

Dr. 

To  cash  in  my  hands  at  last  report $191.03 

Cash  received  for  dues  and  new  members 506.00 

Cash  received  for  advertisements 1,233.40 

Cash  received  for  sale  of  books  and  tables 62.9S 

Total $1,983.41 

Cr. 
By  cash  paid  out,  for  which  I  hold  vouchers $1,938.6^ 

Balance  in  my  hands $44.79 

Respectfully  submitted, 

S.  F.  Patterson, 
Secretary, 

Motion  was  then  made  and  seconded  that  the  report  be 
accepted  as  read. 
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The  treasurer's  report  was  then  read  by  the  treasurer, 
Mr.  C.  P.  Austin. 

TREASURER'S  REPORT. 

To  the  President  and  Members  of  the  Association  of  Railway  iSftf- 
perintendents  of  Bridges  and  Buildings : 

Gentlemen:  Dec.  15,  1904,  I  received  check  from  the  Old  Na- 
tional   Bank    of    Fort    Wayne,  Indiana,  for    $582.13,  being    the 
amount  left  by  my  predecessor,  N.  W.  Thompson. 
Dec.  19,  1903,  deposited  in  the  Medford  Savings  Bank 

Medford,    Mass $582.00 

May  4,  1904,  three  months'  interest 5.82 

Oct..  12,  1904,  received  from  secretary 50.00 

Oct.  12,  1904,  cash  in  bank $637.82 

Oct.  12,  1904,  cash  in  hands  of  treasurer .13 

Total $637.95 

Respectfully  submitted, 

C.  P.  Austin, 
Treasurer. 

Upon  motion  made  and  seconded,  the  report  was  accepted 
as  read,  and  the  secretary's  and  treasurer's  reports  were 
referred  to  the  Auditing  Committee. 

The  annual  report  of  the  Executive  Committee  was  then 
read  by  the  secretary. 

REPORT  OP  THE  EXECUTIVE  COMMITTEE. 

Chicago,  III.,  Oct.  18,  1904. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Gentlemen  :  Your  secretary  submits  the  following  report  for  the 
past  year.  The  Executive  Committee  have  held  three  sessions 
during  the  year  with  good  attendance.  The  usual  routine  busi- 
ness was  transacted  and  the  welfare  of  the  Association  well 
looked  after.  The  matter  of  transportation  for  our  members  was 
discussed  and  Mr.  W.  G.  Berg  was  appointed  a  committee  to  con- 
fer with  the  Trunk  Line  Association  at  their  next  regular  meet- 
ing, and  try  to  secure  transportation  for  our  members  to  our  Con- 
▼entions.  Voted  to  reimburse  Mr.  Berg  for  any  expenses  he  may 
have  incurred  in  attending  to  that  duty.  Good  results  have  re- 
sulted from  the  effort.  Mr.  J.  H.  Cummin  was  appointed  a  com- 
mittee to  procure  badges  for  our  next  Convention.  The  president 
was  instructed  to  appoint  a  local  committee  to  make  arrange- 
ments for  our  next  Convention  in  Chicago.  The  president  out- 
lined a  plan  to  send  out  circulars  in  view  of  increasing  our  mem- 
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bership,  and  after  discussion  he  was  instructed  to  carry  out  his 
plan.  After  discussion  it  was  voted  to  leave  the  details  for  our 
next  Convention,  transportation,  etc.,  to  the  president  and  local 
committee.  The  president  was  requested  to  endeavor  to  obtain 
for  presentation  at  our  next  Convention  special  papers  on  some 
subjects  connected  with  the  bridge  and  building  work.  On  mo- 
tion it  was  voted  to  adjourn. 

S.  F.  Pattebson, 
Secretary. 

Upon  motion  made  and  seconded,  the  report  was  accepted 
as  read. 

President. — ^Next  follows  the  appointment  of  the  neces- 
sary committees,  and  I  will  now  announce  the  following : 

NOMINATING   COMMITTEE. 

J.  H.  Cummin,  M.  Riney,  W.  M.  Noon. 

AUDITING   COMMITTEE. 

W.  O.  Eggleston,  C.  C.  Witt,  F.  E.  Schall,  W.  E.  Harwig. 

OBITUARY    COMMITTEE. 

W.  E.  Alexander,  H.  Rettlnghouse,  A.  H.  King. 

COMMITTEE    ON    RESOLUTIONS. 

R.  H.  Reid,  J.  P.  Canty,  R.  C.  Sattley. 

ENTERTAINMENT  COMMITTEE. 

A.  S.  Markley,  R.  C.  Sattley,  J.  H.  Cummin. 

The  report  of  the  Obituary  Committee  was  then  read  by 
the  assistant  secretary. 

REPORT  OF  OBITUARY  COMMITTEE. 

As  it  has  been  the  will  of  God  to  take  from  our  numbers  two 
of  the  faithful  members  of  our  Association,  and  thus  remind  us 
of  the  uncertainty  of  life  and  of  the  importance  of  being  pre- 
pared for  death,  therefore  be  it 

Resolved,  That  we  as  an  Association  sincerely  mourn  the  loss 
of  these  beloved  brothers,  J,  W.  Ijovett  and  G.  W.  McGehee. 

Resolved,  That  the  sympathy  of  this  Association  be  tendered 
to  the  widows  and  families  of  these  deceased  brothers  by  the  sec- 
retary, and  that  a  copy  of  these  resolutions  be  printed  in  full  in 
our  proceedings. 

W.    E.    AXEXANDEB, 

A.  H.  Kino, 
H.   Rettinohouse, 
Committee. 

Motion  made  to  receive  the  report  seconded  and  carried. 


33 


REPORT  OF  COMMITTEE  ON  MEMOIRS. 

Your  committee  on  memoirs  presents  herewith  memoirs  of  our 
deceased  members,  as  follows:  W.  B.  Mitchell,  who  died  October 
31,  1902;  J.  W.  Lovett,  who  died  November  29, 1903,  and  G.  W. 
McGehee,  who  diei  August  9,  1904. 

Walter  G.  Bebo, 
Committee, 
October  10,  1904. 

MEMOIR. 

W.  B.  Mitchell. 

Elected  Membeb October  16,  1894. 

Died October  31,  1902. 

W.  B.  Mitchell  was  master  carpenter  of  the  Cincinnati  Divi- 
sion of  the  New  York,  Pennsylvania  &  Ohio  Railroad  of  the  Eri.e 
Railroad  system.  Gallon,  O. 

He  was  struck  by  a  train  on  October  31,  1902,  while  directing 
work  on  a  bridge  at  Akron,  O.,  and  instantly  killed. 

Mr.  Mitchell  was  bom  on  September  18,  1838,  in  Jefferson 
county,  Ohio.  His  early  life  was  spent  on  a  farm  and  in  a  mill 
his  father  owned.  In  1862  he  enlisted  in  the  Union  Army  and 
served  his  country  until  the  close  of  the  war  in  1865. 

He  commenced  railroad  work  in  1871  in  the  bridge  department 
of  the  old  A.  &  G.  W.  R.  R.,  now  a  part  of  the  Erie  Railroad 
system.  He  continued  with  the  Erie  Railroad  until  the  time 
of  his  death.  He  was  appointed  master  carpenter  of  the  Cin- 
cmnati  Division  in  1889.  He  enjoyed  the  confidence  and  good 
will  of  all  his  superior  officers,  was  an  efficient  bridge  supervisor 
and  was  well  liked  by  all  his  men. 

Mr.  Mitchell  Joined  the  Association  on  October  16,  1894.  He 
attended  the  Convention  at  Richmond,  Va.,  in  1898. 

MEMOIR. 

J.  W.  Lovett. 

Elected   Member October  15,  1901. 

Died November  29,  1903. 

J.  W.  Lovett  was  supervisor  of  bridges  of  the  Southern  Rail- 
way at  Atlanta,  Ga. 

On  November  25,  1903,  he  was  making  an  inspection  trip  on 
a  handcar  and  was  met  by  a  freight  train  on  a  curve  in  a  cut. 
He  and  the  other  men  with  him  leaped  from  the  car  in  safety  but 
he  stepped  back  to  get  a  valise  from  the  car  and  was  struck  by 
the  engine.  He  was  immediately  taken  aboard  and  carried  to  a 
hospital  in  Chattanooga,  where  he  died  on  November  29,  1903. 

Mr.  Lovett  was  born  in  Warren  county,  Ga.,  December  25,  1852, 
and  later  removed  to  Lawrence  county,  where  he  attended  the 
public  schools.  He  began  his  railroad  career  with  the  East 
Tennessee,  Virginia  &  Georgia  Railroad,  now  a  part  of  the  South- 
em  Railway,  on  April  17,  1883,  as  a  carpenter,  and  in  a  short 
time  was  promoted  to  the  position  of  foreman,  and  in  1887  to 
that  of  supervisor.  He  had  worked  for  the  road  continuously  as 
foreman  and  supervisor  of  bridges  and  buildings  from  that  date 
until  his  death,  with  the  exception  of  a  short  interval  when  he 
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was  engaged  in  building  bridges  and  buildings  for  a  new  line  in 
Florida. 

Mr.  Lovett  Joined  the  Association  at  the  Atlanta  Convention 
on  October  15,  1901,  and  served  on  the  entertainment  committee 
for  that  meeting,  as  also  on  several  business  committees.  He 
was  also  present  at  the  Minneapolis  Convention  in  1902. 

MEMOIR. 
G.  W.  McGehee. 

Chabteb  Member September  25,  1891. 

Executive  Member                                          .  1891-1892. 

Died August  9,  1904. 

G.  W.  McGehee  was  superintendent  of  bridges  and  buildings  of 
the  Mobile  ft  Ohio  Railroad  at  Okolona,  Miss. 

He  died  at  his  home  in  Okolona,  after  a  short  illness,  on  Au- 
gust 9,  1904.  He  had  acute  liver  trouble  and  was  in  bad  health 
for  several  months  before  he  died,  although  he  did  not  stop  work 
until  ten  days  before  his  death.  He  left  a  wife  and  six  children. 
Two  of  the  boys  are  grown  and  working  for  the  M.  ft  O.  R.  R. 
Mr.  McGehee  owned  a  nice  house  at  Okolona  and  left  his  family 
well  provided  for. 

Mr.  McGehee  was  bom  in  Louisa  county,  Va.,  in  1852,  and  be- 
gan his  railroad  career  on  the  Huntington  Division  of  the  Chesa- 
peake &  Ohio  Railroad  when  it  was  under  construction  in  1873 
and  1874,  and  was  connected  with  the  bridge  department  of  that 
system  from  1874  to  1882,  when  he  went  to  the  Brunswick  and 
Atlanta  Division  of  the  E.  T.  V.  ft  G.  R.  R.  (now  the  Southern) 
as  superintendent  of  bridges  and  buildings.  In  1886  he  entered 
the  employ  of  the  Mobile  ft  Ohio  Railroad  as  superintendent  of 
bridges  and  buildings,  which  position  he  held  continuously  for 
18  years  until  his  death. 

Mr.  McGehee  was  a  charter  member  of  the  Association,  having 
been  present  at  the  preliminary  organization  meeting  and  first 
annual  Convention  held  at  St.  Louis  on  September  25,  1891.  He 
also  attended  the  Convention  at  St.  Louis  in  1900,  at  Atlanta  in 
1901  and  at  Minneapolis  in  1902.  He  was  a  member  of  the  com- 
mittee on  constitution  and  by-laws,  appointed  at  the  preliminary 
organization  meeting  of  the  Association  in  1891,  and  also  served 
on  the  committee  on  frame  and  pile  trestles  in  1891-1902.  He 
was  a  member  of  the  executive  committee  for  1891-'92. 

The  report  of  the  Committee  on  Relief  was  then  read  by 
the  assistant  secretary. 

REPORT  OF  COMMITTEE  ON  RELIEF. 

Shsbman  House,  Chicago,  III.,  Oct.  18,  1904. 

To  the  O/flcers  and  Members  of  the  Association  of  Superintend' 
ents  of  Bridges  and  Buildings ^  Greeting: 

Your  Committee  on  Relief  which  was  appointed  at  the  last 
annual  meeting  which  was  held  at  Quebec,  Can.,  are  happy  to 
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inform  you  that  there  have  been  very  few  applications  for  relief, 
and  all  that  did  apply  were  given  prompt  attention. 

Your  committee  submits  the  following  form  of  relief  applica- 
tion which  was  gotten  up  by  one  of  our  members,  Mr.  M.  Riney, 
and  would  respectfully  ask  that  it  be  adopted  by  the  Association. 
Copy  of  form  attached. 

ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS. 

RELIEF. 

190—. 

Mr. 

Deab  Sib: 

Mr.  — ,  formerly  with  the  R.  R.  CJo., 

Is  out  of  employment.    Kindly  fill  out  blank  below,  advising  If 
you  can  furnish  him  with  employment,  or  know  of  any  opening 

that  he  might  be  able  to  secure,  and  return.    He  has  had  

years'  experience  as  Sub-Division  foreman,  and  years  as 

Snpt.  B.  &  B. 

Yours  truly, 


Committee. 

Mr.  , 

Chairman  of  Relief  Committee. 
I  can  furnish  Mr. -. with  employment  in  capacity  of 

Yours  truly. 


Respectfully  submitted, 

James   Staxnabd, 

M.    RiNEY, 

Moses  Burpee, 

E.   B.   ASHBY, 

John  D.   Isaacs, 
W.  M.  Noon, 

Committee. 

Motion  made  to  receive  the  report  seconded  and  carried. 

President. — ^We  have  on  hand  a  few  of  the  booklets  giv- 
ing an  outline  of  the  work  we  are  doing,  and  any  one  who 
is  interested  can  call  at  the  desk  for  one  of  them.  I  would 
also  say  that  the  supply  men  here  have  gone  to  considerable 
expense  to  show  tjieir  goods,  and  we  ought  as  much  as  pos- 
sible to  inspect  them  and  see  what  they  have  to  offer.  I 
have  a  letter  here  from  Mr.  J.  W.  Taylor,  a  photographer, 
who  is  very  anxious  to  take  a  picture  of  the  members  and 
their  wives.    It  is  going  to  be  hard  to  arrange  to  have  all 
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the  members  present  at  any  one  time  for  this  picture,  and 
perhaps  it  would  be  best  to  have  this  picture  taken  on  Fri- 
day afternoon,  as  we  start  on  our  boat  trip  down  the  river. 
If  it  is  not  convenient  to  take  the  picture  at  the  dock,  per- 
haps the  members  could  arrange  themselves  on  a  bridge 
somewhere  on  the  river.  The  assistant  secretary  has  a 
number  of  letters  which  he  wishes  to  read  of  various  an- 
nouncements  that  have  been  sent  in  in  regard  to  visiting 
various  places  of  interest,  and  a  reception  to  the  ladies  by 
Mrs.  Johnson.  He  will  also  read  letters  of  regret  at  not 
being  able  to  be  present  from  W.  G.  Berg,  James  Stannard^ 
F.  S.  Edinger,  R.  P.  Mills,  J.  S.  Berry,  E.  Fisher,  J.  D.  Gil- 
bert, Floyd  Ingram,  G.  Larson,  J.  D.  Isaacs,  P.  N.  Watson, 
D.  A.  Shope,  J.  S.  Lemond,  and  B.  F.  Pickering. 

President. — I  have  a  letter  from  the  general  superintend- 
ent of  the  South  Works  of  the  Illinois  Steel  Company  stat- 
ing that  he  has  arranged  for  the  necessary  guides  to  show 
the  members  of  our  Association  through  their  plant.  The 
special  train  will  leave  Randolph  street  at  1.30  p.  m.  sharp, 
and  we  will  stay  at  the  plant  some  three  hours  or  more 
Thursday  afternoon.  The  Entertainment  Committee  has  ar- 
ranged for  the  care  of  twenty-five  persons  at  Mrs.  Frances 
Kneerins',  No.  4744  Olive  street,  St.  Louis.  We  have  a  let- 
ter from  Mr.  Stannard  saying  that  the  Christian  Endeavor 
Hotel,  managed  by  Mr.  C.  G.  Baird,  will  take  care  of  a  large 
number  of  the  members.  We  will  wire  Mr.  Baird  the  prob- 
able number  of  persons  we  will  wish  him  to  take  care  of  as 
soon  as  we  can  ascertain  that  information  from  the  mem- 
bers. There  is  an  entrance  to  the  fair  grounds  within  lOO 
feet  of  this  hotel. 

Motion  was  seconded  and  carried  that  adjournment  be 
taken  until  2  o'clock. 

AFTERNOON    SESSION,    TUESDAY,    OCTOBER   18, 

1904. 

President. — Please  come  to  order,  gentlemen.  We  will 
now  take  up  the  subjects  that  we  had  last  year  for  further 


37 

discussion,  as  usual.  The  first  subject  carried  over  from 
last  year  was  **Best  false  work  for  rocky  bottom  in  rapid 
currents  where  piles  cannot  be  driven."  Is  there  any- 
thing further  that  the  members  can  offer  in  relation  to  that 
subject?  We  had  a  pretty  complete  report  last  year  and  a 
good  discussion. 

Mr.  Steffens. — In  view  of  the  excellent  report  submitted 
by  the  committee  last  year  and  the  infrequent  necessity  for 
«uch  work,  I  move  that  the  subject  be  passed  and  that  we 
proceed  to  the  next  subject. 

Subject  was  passed  with  no  discussion. 

Assistant  Secretary. — I  have  some  announcement  cards 
here  which  I  have  been  passing  out  to  the  ladies  as  I  met 
them  in  the  haUs,  but  the  chances  are  that  I  have  missed 
some  of  them,  so  I  would  like  to  read  this  announcement: 
Mrs.  Erank  J.  Johnson  will  be  at  home  to  the  ladies  of  the 
Association  October  19th,  from  2.00  to  5.00  o'clock  at  No. 
6550  Harvard  avenue.  Provision  will  be  made  for  carry- 
ing them  from  here  and  returning  them  to  the  hotel,  and 
we  ought  to  know  how  many  will  go,  as  they  will  go  out  in 
automobiles  or  carriages. 

President. — The  next  subject  carried  over  from  last  year 
was  subject  number  two:  *' Should  ties  of  bridges  be  gained 
so  as  to  leave  rail  without  camber,  or  should  only  a  portion 
of  the  camber  be  taken  out?'^     (See  discussion.) 

The  remaining  subjects  carried  over  from  last  year  were 
then  brought  up  and  passed  without  further  discussion,  as 
follows : 

3.  In  case  one  arm  of  an  important  metal  drawbridge 
over  a  deep  stream  should  be  wrecked,  what  is  the  most  ex-, 
peditious  way  to  restore  railway  and  water  traffic  ? 

4.  Best  method  of  protecting  solid  steel  floors  of  bridges. 

5.  Best  plans  for  small  tool  houses,  including  switch- 
men's and  car  repairers'  shanties,  and  section,  tool  and 
hand-car  houses. 

6.  Best  practical  sanitary  arrangement  for  small  sta- 
tions where  there  are  no  water  or  sewer  systems. 
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7.  Best  method  of  making  annual  inspection  of  bridges 
and  culverts,  and  form  of  report  to  be  made. 

8.  Water  filters,  or  other  methods  of  purifying  water  for 
engine  use. 

9.  Best  method  of  storing  fuel  oil  with  appliances  for 
supplying  locomotives,  including  plan  of  water  stations, 
showing  relative  arrangements  of  fuel  and  water  supply. 

President. — I  think  we  are  ready  now  to  take  up  our  reg- 
ular committee  reports.  The  first  subject  is,  '*What  is  the 
best  form  of  traveler  to  use  in  erecting  steel  railway  bridges 
up  to  200  feet?"  This  is  one  of  the  most  important  sub- 
jects that  we  have,  and  it  is  too  bad  that  the  report  is  not 
in  printed  form.  Mr.  G.  W.  Smith,  the  chairman  of  this 
committee,  is  not  present,  but  it  would  be  better  to  discuss 
this  subject  now  rather  than  to  postpone  it  until  later.  I 
would  therefore  like  to  have  the  members  talk  as  fully  on 
this  subject  as  possible,  so  that  we  can  get  out  a  lot  of  good 
points,  and  I  would  ask  the  new  members  in  getting  up  to 
give  their  names. 

Beport  on  subject  number  one  was  then  read  by  the  as- 
sistant secretary.     (See  report  on  subject  number  one.) 

President. — The  next  subject  for  report  and  discussion 
this  year  is  number  two,  **What  has  been  the  experience  in 
the  use  of  concrete  under  bridge  bed-plates  and  turn-tables 
in  place  of  pedestal  stones,  and  what  is  the  best  form  and 
material  for  bed-plates  under  various  styles  of  iron 
bridges!''  No  report  has  been  made,  but  I  suppose  that 
this  will  come  in  later.  This  subject  has  been  carried  over 
at  three  different  conventions,  and  if  we  do  not  get  a  report 
on  it  this  yearj  I  think  we  had  better  drop  it. 

Mr.  Beid. — ^Would  it  not  be  well  to  call  for  the  discussion 
on  this  now  and  let  the  report  come  in  later?  It  seems  to 
me  that  the  use  of  concrete  is  a  growing  question.  (See  dis- 
cussion.) 

President. — The  next  subject  is  number  three,  '*Best 
method  of  caring  for  trestles  while  being  filled."  (See  re- 
port on  number  three.) 
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President. — This  subject  is  certainly  a  very  interesting 
one,  and  I  think  there  will  be  something  more  to  say  about 
it,  but  if  we  are  going  to  have  an  evening  session,  perhaps 
it  would  be  better  to  bring  it  up  again  then. 

Adjournment  was  then  taken  until  8  o^clock  p.  m. 

EVENING  SESSION,  TUESDAY,  OCTOBER  18, 

1904. 

President. — Gentlemen,  when  we  adjourned  this  after- 
noon we  were  discussing  subject  number  three,  *'Best  meth- 
ods of  caring  for  trestles  while  being  filled."  Is  there  any 
further  discussion  on  this? 

(See  further  discussion.) 

President. — The  next  subject  is  number  four,  **Best 
forms  of  construction  for  engine  houses. ' '  As  some  of  the 
members  wish  to  talk  on  this  who  cannot  be  here  tonight,  we 
will  pass  to  subject  number  five,  **Best  methods  of  filling 
ice-houses  and  conveying  ice  to  refrigerator  cars. ' ' 

Mr.  Carpenter. — I  beg  to  ask  a  little  further  time.  We 
have  been  unable  to  formulate  our  report  as  yet,  but  we 
hope  to  be  able  to  do  so  tomorrow. 

•        

President. — ^We  will  then  pass  it  and  bring  up  subjects 
numbers  four  and  five  tomorrow.     The  next  subject  is  num- 

m 

ber  six,  ''Best  methods  of  filling  track  water  tanks  auto- 
matically.    Mr.  Ashby  is  the  chairman, 

Mr.  Schall. — Mr.  Ashby  spoke  to  me  about  this  and  said 
he  had  tried  to  get  the  information  together,  but  had  not 
succeeded.  He  will  be  able  to  get  up  something  by  tomor- 
row, however. 

President. — ^We  will  then  pass  to  subject  number  seven, 
*' Steam  hammers  versus  drop  hammers  for  pile  drivers." 

(See  report.) 

President. — For  those  who  wish  to  know  when  Mr.  Fin- 
ley 's  paper  will  be  read,  I  will  state  that  it  will  probably 
be  Thursday  forenoon.  I  should  like  to  find  out  how  many 
of  the  ladies  are  going  to  make  the  trip  to  South  Chicago 
Thursday  afternoon  at  1.30  o'clock.     Some  think  that  the 
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ladies  would  not  care  to  go  down  to  the  mills  and  wander 
around  through  the  dirt  and  dust.  It  is  poor  walking,  I 
will  admit,  and  will  cut  your  shoes  some.  There  will  prob- 
ably be  some  entertainment  provided  for  those  who  remain 
here,  so  they  will  not  be  lonesome. 

On  motion  adjournment  was  then  taken  until  9  a.  m. 
Wednesday  morning. 

MORNING  SESSION,  WEDNESDAY,  OCTOBER  19, 

1904. 

President. — Gentlemen,  the  time  is  past  due  for  us  to 
come  to  order.  We  will  first  listen  to  the  report  of  the 
Auditing  Committee. 

The  report  of  the  Auditing  Committee  was  then  read  by 
Mr.  Schall. 

REPORT  OF  AUDITING  COMMITTEE. 

Chicagk),  III.,  Oct.  19,  1904. 
Mr,  President^  Offlcets  and  Members  of  the  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings: 

The  undersigned  Committee  on  Auditing  beg  leave  to  olfer  the 
following:  We  have  examined  the  accounts  of  our  secretary,  Mr. 
S.  F.  Patterson,  and  of  our  treasurer,  Mr.  C.  P.  Austin,  and  find 
the  following: 

Secretary's  report: 

Cash  on  hand  last  report $191.03 

Received  during  year  for  dues  and  membership  fees. . .  506.00 

Received  for  sales  of  books  and  tables 52.98 

Received   for  advertising 1,233.40 

Total $1,983j41 

Disbursement: 
Expenses  as  per  vouchers |1,938.62 

Balance  in  hands  of  secretary,  Oct.  19,  1904 |44.79 

Balance  in  hands  of  treasurer  same  date 637.95 

Cash  balance  on  hand $682.74 

Secretary  has  in  his  possession  a  bond  of  $500  for  the  treasurer. 

Respectfully  submitted, 

W.  O.  Eggleston, 
F.  E.   Schall, 
C.  C.  Witt, 
W.  E.  Habwiq, 
Auditing  Committee, 
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President. — This  report  does  not,  of  course,  include  the 
fees  received  from  the  new  members  nor  the  fees  received 
yesterday,  and  you  will  see  that  the  Association  is  in  a 
very  flourishing  condition.  If  there  are  no  objections  this 
report  will  be  received  and  placed  in  our  minutes. 

Motion  made  to  receive  the  report  was  seconded  and  car- 
ried. 

President. — Those  who  have  not  secured  their  return 
sleeping  cat  passes  can  do  so  by  going  to  the  Pullman  Com- 
pany's Office  in  room  415  of  the  La  Salle  Street  station. 
By  showing  your  credentials,  your  badge  or  receipt  for  dues, 
and  the  receipt  for  the  sleeping  care  fare  that  you  paid 
coming,  you  can  get  a  pass  returning.  Last  night  when 
we  adjourned  we  were  discussing  the  subject  of  **  Steam 
hammers  versus  drop  hammers."  If  there  is  nothing 
further  on  that  we  will  pass  to  subject  No.  8,  **Best  form 
of  construction  for  docks  and  wharves." 

Mr.  McGonagle." — Mr.  Isaacs,  the  chairman  of  this  conif- 
mittee,  has  not  conmiunicated  with  any  one  on  the  commit- 
tee to  my  knowledge  and  he  is  not  here  at  this  Convention, 
but  as  the  subject  is  a  very  important  one  I  hope  that  it 
will  be  continued  and  the  chairman  urged  to  prepare  a 
proper  report.  It  is  one  of  the  most  interesting  subjects, 
I  think,  that  we  have  ever  had  presented  to  this  Associa- 
tion, and  during  the  next  year  I  will  be  in  position  to  as- 
sist the  chairman  in  the  preparation  of  this  report. 

President. — ^As  Mr.  McGonagle  is  chairman  on  next  year's 
committee  on  subjects  for  report  and  discussion,  it  will 
comie  within  his  province  to  include  this  subject. 

Mr.  McGonagle. — At  this  time  I  should  like  to  say  that 
the  committee  on  subjects  for  next  year  would  be  pleased  to 
receive  communications  from  all  the  members  giving  their 
ideas  in  this  respect.  We  are  simply  a  committee  and  do 
not  care  to  make  the  subjects  ourselves.  You  are  all  in- 
terested in  the  naming  of  subjects  as  well  as  in  their  proper 
discussion. 

President. — ^We  will  have  to  pass  subjegt  No.  8,  which  will 
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probably  be  carried  over  until  next  year.  The  next  silb- 
jeet  is  No.  9,  **Best  record  forms  for  buildings,  water  tanks, 
etc."      (See  report.) 

President. — The  next  subject  is  No.  10,  **Best  freight 
and  roundhouse  doors  and  fittings  for  same."  Mr.  Banks, 
the  chairman  of  this  committee,  is  not  present,  but  the  re- 
port has  been  printed  and  I  do  not  think  it  will  be  neces- 
sary to  read  it.      (See  report.) 

President. — The  next  subject  to  be  discussed  is  No.  11, 
^*Best  methods  for  preserving  timber  and  piles  in  struc- 
tures." Mr.  Steflfens  is  chairman  of  that  committee  and 
has  made  a  report  which  I  do  not  think  it  will  be  necessary 
to  read.      (See  report.) 

President. — The  next  subject  is  No.  12,  **Best  method  of 
protecting  low  overhead  structures  over  tracks  from  gases 
and  blasts  of  locomotives."  Mr.  Quppy,  the  chairman  of 
this  committee,  was  taken  sick  and  Mr.  Aldrich  has  made 
a  report.  I  will  ask  Mr.  Aldrich  if  he  has  anything  further 
to  offer.      (See  report.) 

Upon  motion  adjournment  was  then  taken  until  2  p.  m. 

AFTERNOON  SESSION,  WEDNESDAY,  OCTOBER  19, 

1904. 

President. — Gentlemen,  please  come  to  order.  I  have 
here  a  letter  from  Mr.  James  Stannard.  He  states  that  he 
is  exceedingly  sorry  not  to  be  present.  This  is  the  first 
meeting  that  he  has  not  attended  since  the  organization  of 
our  Association.  He  hopes  to  have  the  pleasure  of  meet- 
ing the  members  at  the  St.  Louis  Fair.  We  will  now  listen 
to  the  report  of  the  nominating  committee. 

Report  was  then  read  by  Mr.  J.  H.  Cummin. 

Mr.  President  and  Members  of  the  Association  of  Railtoay  Super- 
intendents of  Bridges  and  Buildings. 

The  nominating  committee  beg  leave  to  submit  for  your  con- 
sideration the  following  names: 
President. — C.  A.  Llchty. 
First  Vice-President. — J.  B.  Sheldon. 
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Second  Vice-President. — J.  H.  Markley. 
Third  Vice-President.— R.  H.  Reid. 
Fouriu  Vice-President. — ^R.  C.  Sattley. 
Secretary. — S.  F.  Patterson. 
Treasurer. — C.  P.  Austin. 

Executive  members. — W.  O.  Eggleston,  A.  E.  KiUam,  H.  Ret* 
tinghouse,  J.  S.  Lemond,  W.  H.  Finley,  C.  W.  Richey. 

J.  H.  CuMMizr, 

M.  RiNEY, 

W.  M.  Noon, 
Committee. 

President. — Of  course  you  all  understand  that  this  will 
not  prevent  any  one  from  making  additional  nominations 
at  the  time  of  the  election.  If  there  are  no  objections  we 
will  receive  the  report  until  the  time  comes  up  for  action. 
In  the  meantime,  remember  that  any  one  can  be  nomin- 
ated and  that  every  one  can  have  a  chance  to  vote  as  he 
wishes. 

In  the  morning  session  we  were  still  discussing  subject 
No.  12,  "Best  methods  of  protecting  low  overhead  struc- 
tures over  tracks  from  gases  and  blasts  of  locomotives." 
Are  there  any  further  remarks  on  that  subject?  If  not^ 
we  will  begin  with  No.  4,  which  was  carried  over  from  our 
session  yesterday  afternoon,  **Best  forms  of  construction 
for  engine  houses."     (See  report.) 

President. — ^We  have  had  a  discussion  on  subject  No.  2, 
"What  has  been  the  experience  in  the  use  of  concrete  un- 
der bridge  bed-plates  and  turn-tables  in  place  of  pedestal 
stones,  and  what  is  the  best  form  and  material  for  bed- 
plates under  various  styles  of  iron  bridges!"  We  dis- 
cussed the  matter  because  it  had  been  up  before  four  con- 
ventions and  we  wanted  to  get  it  in.  We  now  have  a  re- 
port from  that  committee.  Perhaps  it  would  be  well  to 
have  it  read. 

Report  was  read  by  assistant  secretary.       (See  report.) 

President. — The  next  subject  for  discussion  is  No.  5, 
**Best  methods  of  filling  ice-houses  and  conveying  ice  to 
refrigerator  cars."      (See  report.) 

Letter  was  then  read  by  the  assistant  secretary  from  the 
Western  Society  of  Engineers,  extending  the  \ise  of  their 
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clubrooms  and  inviting  the  members  to  a  ** Smoker''  to  be 
held  Wednesday  evening,  October  19. 

President. — ^We  should  be  glad  to  accept  the  kind  invi- 
tation of  the  Society  of  Western  Engineers,  but  we  are  go- 
ing to  have  a  little  entertainment  here  this  evening.  Any 
one  who  does  not  care  to  stay,  however,  can  go  down  there 
and  meet  some  of  his  friends.  Mr.  Nichols  states  that 
the  Illinois  Central  has  arranged  to  run  the  special  train 
to  the  Steel  Works,  leaving  Randolph  Street  station  at 
8  a.  m.,  Friday  morning.  This  has  been  changed  from 
the  previous  afternoon,  as  the  Illinois  Telephone  Company 
could  best  take  us  through  their  tunnels  Thursday  after- 
noon. The  next  subject  for  discussion  is  No.  6,  **Best 
methods  of  filling  track  water  tanks  automatically. "  (See 
report.) 

A  paper,  entitled  **  Cleanliness  of  Station  Grounds  and 
Buildings,"  was  then  read  by  Mr.  J.  H.  Markley. 

Gentlemen. — Before  beginning  such  an  important  subject  I 
must  apologize  for  so  brief  a  paper  on  a  matter  that  should  be 
discussed  thoroughly.  For  the  want  of  time  and  because  of 
unexpected  uusiness  matters  I  admit  that  I  haye  not  had  time 
to  do  the  suDJect  justice. 

The  only  remedy  I  can  offer  is  to  keep  the  subject  open  and 
dwell  on  these  lines  continually  until  we  have  cleanliness  stand- 
ing out  prominently. 

You  will  notice  that  at  times  I  have  strayed  away  from  the 
subject  of  this  paper.  I  do  this  in  order  to  give  my  hearers  my 
iuea  as  to  now  cleanliness,  ornamenting  and  beautifying  can  be 
done  at  a  very  nominal  expense.  A  little  later  I  will  refer  to 
some  personal  experiences.  I  do  so  for  one  reason,  that  is,  to 
give  my  co-workers  the  full  benefit  of  my  experience  and  not  for 
a  personal  meaning. 

Cleanliness,  like  so  many  other  neglected  necessities,  can  be 
had  only  when  the  heads  of  the  various  departments  insist  upon 
It.  The  great  trouble  among  the  various  departments  of  our 
great  railroads  is  that  one  department  is  jealous  of  another  and 
is  afraid  to  do  something  out  of  its  line  lest  it  be  credited  to 
that  of  another  department.  Why  not  teach  employees  to  in- 
terest themselves  in  the  company's  welfare  as  they  would  do  in 
their  own  personal  affairs. 

Have  you  ever  asked  one  of  your  men,  who  is  inclined  to  be 
always  a  little  late  and  a  little  neglectful  and  lazy,  if  he  ex- 
pects to  earn  more  than  just  what  the  company  pays  him.  What 
is  the  answer?  Nine  out  of  every  ten  will  say,  "I  am  to  earn 
just  what  tne  company  pays  me  and  no  more." 


45 

Here  is  an  opportunity  for  you  to  teach  such  men  a  great  les- 
son, that  is,  if  it  is  done  in  the  proper  spirit  and  when  both  are 
in  the  right  temper.  In  nearly  all  cases  the  man  gives  the 
answer  without  giving  a  thought  to  the  meaning.  '  If  he  is  the 
right  kind  of  a  man  he  will  soon  realize  that  his  employer  must 
^ave  profits  from  his  labor. 

I  have  found  another  way  to  test  such  men  as  to  their  personal 
interest  in  the  welfare  of  their  employer  and  that  is  to  send 
tuem  on  a  mission  of  some  responsibility,  to  make  some  minor 
repairs  and,  as  is  often  the  case,  on  account  of  the  train  service, 
tnere  is  more  or  less  dead  time.  You  will  find  that  he  has  done 
all  that  you  told  him  except  that  portion  that  "I  forgot."  On 
investigating  you  will  find  the  debris  scattered  all  around  the 
piace  where  he  did  the  work  or,  as  I  have  often  seen  in  repair- 
ing platforms,  he  would  throw  the  old  lumber  under  the  platform 
i-ather  than  spend  the  balance  of  his  time  in  cleaning  up.  This 
Is  only  one  of  the  many  cases  that  come  up  during  the  year, 
where  waste  time  can  be  utilized  on  the  lines  of  cleanliness  and 
it  will  cost  notning.  Most  all  of  us  have  large  lumber  yards 
and  shops  where  there  are  no  regular  men  to  do  the  loading 
and  unloading  and  it  is  all  handled  by  various  crews  ot  men, 
V'ho  take  no  interest  in  the  appearance  of  the  yard.  They  load 
v/nat  they  want  and  throw  down  what  they  do  not  want  in  order 
to  get  through  as  soon  as  possible,  instead  of  using  their  dead 
time  in  cleaning  up. 

It  takes  time  to  teach  men  in  cases  of  this  kind  to  put  their 
time  in  cleaning  up  and  doing  whatever  is  to  the  interest  of  the 
company. 

Referring  further  as  to  how  we  can  accomplish  cleanliness 
and  beautify  with  no  extra  labor  I  would  say  that  we  must 
have  patience,  as  we  cannot  bring  about  a  complete  system  and 
a  complete  clean  up  at  every  station  in  one  year.  Neither  can 
we  bring  about  the  same  results  at  every  station  at  any  time. 

I  will  relate  a  personal  experience  with  an  old  army  and  pump 
veteran,  with  whom  I  have  passed  many  a  pleasant  hour.  I 
knew  he  was  very  fond  of  flowers,  so  I  asked  him  if  he  would 
put  out  a  flower  bed  if  I  would  inclose  a  small  space  with  a 
neat  iron  railing.  He  clapped  his  hands  and  said,  "Certainly, 
Mr.  Markley,  I  would  be  glad  to  do  it  and  my  wife  will  help,  as 
sbe  takes  great  interest  in  working  among  flowers."  I  was  not 
long  in  getting  the  railing  up  and  he  was  equally  as  prompt  with 
his  portion  of  the  work.  While  we  cannot  expect  such  free  and 
willing  actions  from  all  of  our  pumpers,  as  they  have  not  the 
gift  of  a  florist  or  a  landscape  gardener,  yet  there  is  this  one 
tning  that  they  all  can  do  and  that  is  keep  the  surroundings  neat 
and  clean,  and,  though  the  flowers  are  absent,  you  can  have  a 
good  stand  of  blue  grass  and  by  keeping  it  well  trimmed  it  adds 
to  the  appearance  and  the  cost  is  very  small  in  comparison  with 
the  improvement.  The  inexperienced  one  may  have  vines  and 
shrubbery,  for  this  ornamentation  any  one  can  make.  The  first 
year  or  two  he  may  not  train  his  decorations  very  artistically, 
but  experience  and  perseverance  will  soon  master  the  art. 

It  costs  very  little  to  do  this  and  the  same  spirit  can  be  taught 
to  the  flagman,  the  bridge  watchman  and  all  such  employees  who 
are  required  to  be  at  their  post  of  duty  and  at  the  same  time  have 
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a  great  deal  of  spare  time  each  day  that  can  be  devoted  to  the 
purpose  of  cleanliness  and  beautifying  their  surroundings. 

Have  you  ever  noticed  in  your  travels  the  use  the  right  of  way 
is  put  to  In  the  way  of  a  dumping  ground  that  makes  it  look 
like  the  backyard  of  all  nations.  Does  it  cost  anything  to  sto]^ 
such  a  filthy  practice  and  credit  it  to  cleanliness? 

I  have  still  more  suggestions  to  make  that  will  add  very  much 
to  the  subject  of  cleanliness  without  cost  and  that  is  to  insist 
on  station  employees,  instead  of  opening  the  back  windows  and 
throwing  the  ashes  out,  to  carry  them  a  reasonable  distance 
away  or,  better  still,  provide  them  with  a  box  so  that  they  can 
be  put  out  of  sight.  In  the  last  five  or  six  years  I  have  made  it 
a  practice  to  send  stove  polishing  outfits  over  the  road  and  find 
that  the  men  are  willing  to  do  this  work  and  it  adds  to  the  ap- 
pearance and  is  a  credit  to  cleanliness. 

In  order  to  encourage  the  agent  and  others  along  the  lines,  of 
cleanliness  there  are  some  very  good  conveniences  that  should 
be  provided  in  our  depots  and  these  are  the  file  cases  for  sta- 
tionery and  supplies.  In  this  way  they  may  be  kept  out  of  sight 
iind  dust.  In  planning  depots  it  is  as  easy  to  put  these  in  as  it 
is  to  plan  a  wardrobe  or  closets  in  your  homes. 

What  will  greatly  encourage  this  work  has  oeen  taught  me  by 
keeping  up  the  small  repairs  as  .well  as  the  larger  ones  or,  in 
other  words,  take  the  stitch  in  time.  By  doing  this  you  will 
encourage  the  station  and  other  employees  to  do  their  part. 

Another  suggestion  may  be  offered.  It  may  not  be  our  duty 
to  assist  in  cleaning  up  but  I  claim  it  is  our  duty  to  lend  assist- 
ance in  this  way,  to  encourage  our  men  in  .their  work.  When 
you  are  making  an  inspection  and  a  local  trip  over  various  divi- 
sions, stop  long  enough  to  inspect  the  clean  places,  the  flowera 
and  ornamental  beds,  especially  those  that  have  been  made  by 
Tiie  free  and  willing  hand.  By  doing  this  it  will  create  an  im- 
pression upon  the  maker  that  his  work  is  appreciated  and  he 
will  try  the  harder  to  beautify  his  section. 

In  this  hurry-scurry  world  of  ours  we  are  making  some  grave 
mistakes.  We  are  running  over  the  details.  If  we  wish  to 
succeed  in  any  business  we  must  grasp  the  opportunity  that  is 
open  to  one  and  all  and  I  am  sorry  to  say  it  is  embraced  by  few^ 
that  is,  we  fail  to  observe  details  and  trample  down  the  small 
things  and  in  time  neglect  the  larger  and  more  important  duties. 

In  reaching  the  closing  point  I  feel  that  I  have  babely  touched 
on  this  Important  subject  and  that  there  has  been  only  a  little 
said  along  the  lines  of  cleanliness  and  there  is  plenty  of  room 
to  say  and  do  more.  I  feel,  though,  that  I  have  said  something 
that  at  least  will  furnish  food  for  thought,  and  I  thank  you  one 
and  all  for  your  .kind  attention. 

The  following  cities  were  then  nominated  as  places  for 
holding  the  next  convention,  viz. :  Pittsburg,  Cleveland  and 
Niagara  Falls,  and  ballot  taken. 

President. — Gentlemen,  this  is  the  result  of  your  ballot  r 
Niagara  Falls,  9;  Cleveland,  5;  Pittsburg,  46.      You  have 
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therefore  decided  on  Pittsburg  as  the  place  for  holding  our 
next  Convention  by  a  very  large  majority  vote. 

Upon  motion,  adjournment  was  then  taken  until  9.30 
Thursday  morning. 

MORNING  SESSION,  THUESDAT,  OCTOBER  20, 1904. 

President. — Gentlemen,  please  come  to  order. 

Mr.  McGonagle. — I  would  like  to  make  a  suggestion 
which  I  have  discussed  with  a  number  of  the  members 
this  morning.  While  we  are  getting  our  subjects  into 
shape  for  next  year,  would  it  not  be  wise  for  this  Asso- 
ciation to  establish  standing  committees  on  the  principal 
lines  of  our  investigation;  for  instance.  Pile  and  Framed 
Trestle  Bridges,  also  the  subject  of  Steel  Bridges  and  Water 
Supply.  By  adopting  this  form  of  a  committee  they 
could  bring  facts  up  to  date  from  year  to  year  and  could 
add  supplementary  pages  to  our  proceedings  and  keep  the 
subject  up  to  date,  rather  than  to  have  them  as  promiscuous 
subjects  and  discuss  them  from  time  to  time.  I  would 
like  to  have  an  expression  from  the  Association  as  to 
whether  they  do  or  do  not  approve  of  this  idea.  It  would 
help  your  committee  materially  in  selecting  subjects  for 
next  year. 

Mr.  Shane. — In  regard  to  the  suggestion  of  Mr.  Mo- 
Gonagle,  I  think  that  while  a  permanent  committee  would 
give  the  members  of  that  body  an  opportunity  to  inform 
themselves  on  that  subject  and  a  better  opportunity  to 
gather  it,  yet  I  feel  that  in  many  instances  the  presiding 
officer  would  find  it  expedient  to  make  changes  and,  if 
such  a  plan  should  be  adopted,  it  should  be  in  such  i^  man- 
ner that  the  president  could  exercise  his  authority. 

Mr.  Schall. — ^I  am  sure  that  Mr.  McGonagle  does  not 
mean  that  the  same  men  would  serve  on  the  same  committee 
all  the  time.  The  personnel  of  the  committee  can  be 
changed  from  time  to  time. 

Mr.  McGonagle. — That  is  my  idea.      It  would  not  be 
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necessary  to  have  the  same  members  all  the  time  and  the 
members  would,  I  think,  take  interest  enough  to  furnish 
the  standing  committee  with  all  the  latest  information. 
Our  particular  field  is  the  maintenance  of  bridges,  but  I 
can  see  that  our  Association  will  gradually  get  to  the  point 
that  is  held  by  other  associations  of  creating  standards  as 
far  as  possible  and  we  will  come  to  the  idea  where  we  can 
recommend  a  standard  cattle-guard  for  instance,  or  a  stand- 
ard design  for  a  pile  or  steel  bridge  or  approved  methods 
of  construction  and  maintenance.  In  that  manner  we  will 
be  giving  to  the  various  roads  our  best  ideas,  and  by  com- 
piling the  various  ideas  of  the  different  members  I  think 
we  can  arrive  at  information  that  will  be  of  value.  At 
the  present  time  our  investigations  cover  a  wide  field.  Our 
Association  is  becoming  more  and  more  important,  and  we 
have  men  skilled  and  able  to  say  to  the  different  roads  that 
such  and  such  a  method  is  approved  by  our  Association 
and  should  be  adopted  ai^  a  standard.  We  cannot  come  to 
this  result  in  the  first  year,  but  I  think  that  in  the  course 
of  a  few  years  our  recommendations  will  be  of  equal  value 
with  those  of  other  Associations. 

Mr.  Finley. — I  would  question  very  much  whether  it  is 
the  province  of  this  Association  to  establish  standards.  I 
may  be  wrong,  but  I  question  whether  it  is  the  province  of 
this  Association  to  say  that  this  or  that  type  of  structure 
is  the  one  that  should  be  adopted.  I  think  we  are  tread- 
ing on  rather  dangerous  ground  when  we  do  this.  It  is 
all  right  to  talk  these  things  over,  but  to  put  this  society  on 
record  as  favoring  this  or  that  design,  I  would  not  recom- 
mend it. 

President. — ^We  have  always  been  very  careful  hereto- 
fore to  take  this  ^and.  Some  of  the  members  claimed  th^t 
we  ought  in  our  committee  reports  to  come  out  and  make 
recommendation  of  some  particular  structure  and  take  a 
vote  as  to  whether  we  recommended  that  form.  After  a 
great  deal  of  discussion  it  was  finally  decided  that  this  As- 
sociation could  accomplish  more  good  by  discussing  the 
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various  types  of  structures,  bringing  out  the  good  points 
of  each,  and  let  the  roads  choose  themselves,  as  suited  the 
particular  locality  or  work  that  they  had  to  do.  Of  course 
Mr.  McGonagle's  idea  as  to  standing  subjects  and  commit- 
tees to  be  appointed,  yearly  by  the  president  is  all  right 
and  would  not  conflict  with  the  ideas  suggested  by  Mr. 
Finley. 

Mr.  Finley. — ^I  would  ask  if  stresses  for  designing  of 
tiinber  structures  have  been  adopted  by  this  Association. 
J  have  heard  it  quoted  that  unit  stresses  were  recommended 
by  this  Association. 

Mr.  Cummin. — Professor  Kidwell  made  these  tests  but 
I  cannot  really  say  that  they  were  adopted  by  the  Asso- 
ciatioxi.  I  do  not  believe  that  we  would  do  ourselves  jus- 
tice to  adopt  them,  because  there  are  some  of  them  you 
would  not  want  to  adopt.  I  do  not  think  it  just  right 
that  this  Association  has  recognized  them  as  a  standard. 

Mr.  Schall. — The  idea  in  my  opinion  is  that  we  are  look- 
ing around  for  the  best  on  each  subject  and  in  a  great 
many  cases  the  subjects  are  handled  in  a  perfunctory  man- 
ner. By  having  permanent  committees  I  am  quite  sure 
that  a  complete  report  can  be  made  on  timber  trestles. 
There  are  improvements  made  relative  to  any  subject; 
they  are  liable  to  come  up  any  day,  and  for  that  reason  I 
think  these  subjects  should  be  assigned  to  standing  com- 
mittees and  from  year  to  year  they  can  be  worked  out  and 
reported  on. 

Mr.  Alexander. — ^Mr.  McGonagle's  recommendation,  I 
think,  is  a  good  thing,  and  I  heartily  agree  with  and  en- 
dorse the  recommendation  of  having  a  subject  carried  on 
■  from  year  to  year  and  having  a  committee  appointed  on 
these  subjects  and  not  drop  them  out.  I  know  that  at 
some  of  our  meetings  tl^ngs  that  we  would  like  to  hear  are 
rot  brought  up.  I  would  approve  of  this  idea  and  I 
think  that  our  Associc^tion  would  be  benefited  by  it. 

Mr.  A.  S.  Manidey. — In  line  with  Mr.  Alexander's  re- 
marks I  think  the  president  should  at  each  meeting  ask 
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the  members  if  they  have  anything  to  offer  the  Association, 
what  has  come  up  during  the  year  that  was  difiScult  for 
them  to  overcome  and  how  they  did  it,  and  not  confine  our- 
selves to  the  listed  subjects.  Have  a  sort  of  an  experience 
meeting. 

President — I  am  afraid  that  two  or  three  of  our  good 
talkers  would  get  up  and  talk  for  a  week. 

Mr.  A.  S.  Markley. — Limit  them  to  ten  minutes. 

President. — The  committee  on  subjects  for  next  year'  will 
report  in  about  an  hour;  Mr.  McGonagle  will  have  his  re- 
port ready  by  that  time,  and  then  we  can  vote  on  that  mat- 
ter and  settle  it.  Next  on  our  program  is  a  paper  by  Mr. 
W.  H.  Finley,  Principal  Assistant  Engineer  of  the  C.  & 
N.  W.  Ry.  Co.,  on  '*The  Evolution  of  Raikoad  Bridge 
Building.'' 

'^THE  EVOLUTION  OF  RAILROAD  BRIDGE  BUILD- 
ING." 

Address  by  Mr.  W.  H.  Finley,  Principal  Assistant  En- 
gineer of  the  C.  &  N.  W.  Ry.,  given  before  the  Association 
of  Railway  Superintendents  of  Bridges  and  Buildings,  as- 
sembled in  their  Fourteenth  Annual  Convention  at  the 
Sherman  House,  Chicago,  111.,  at. their  Thursday  morning 
session,  October  20,  1904. 

Mr.  President,  Members  of  the  Association  of  Railway  Superin- 
tendents of  Bridges  and  Buildings,  and  Ladies: 

When  your  worthy  president,  something  less  than  a  year  ago, 
asked  me  to  prepare  a  paper  on  the  subject  of  the  evolution  of 
railroad  bridge  building,  I  easily  agreed,  as  the  time  seemed  so 
far  off,  but  the  time  has  passed  very  rapidly  and  I  now  realize 
that,  as  we  were  taught  In  youth,  "Procrastination  is  the  thief  of 
time."  Mr.  Samuel  J.  Tilden,  I  understand,  attributed  all  his  suc- 
cess in  life  to  a  systematic  habit  of  procrastination,  but  on  this 
occasion  I  rather  disagree  with  him. 

In'  talcing  up  a  subject  like  the  evolution  of  railroad  bridge 
building,  it  can  be  looked  at  from  several  standpoints.  Treated 
in  a  historical  manner  you  could  fill  several  volumes.  I  will 
therefore  confine  myself  to  the  practical  development  of  bridge 
building  and,  in  taking  this  up,  the  first  class  of  structure  to  be 
given  attention  would,  of  course,  be  the  stringer  bridge.  That 
is  the  si'mt>Iest  and  most  elementary  form  of  bridge,  whether  sup- 
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ported  on  piles,  mud-sills  or  bents,  and  its  very  elementary  char- 
■acter  prevents  any  marked  change  or  development  in  its  con- 
struction. I  think,  however,  that  the  bridge  used  today  does 
show  some  Improvement  over  the  earlier  type,  and  I  think  it  is 
well  to  note  this  fact  when  you  speak  of  establishing  standards 
by  this  Association.  The  earliest  pile  or  stringer  bridge  was, 
I  think,  the  bolster  bridge,  and  that  is  rapidly  passing  out  of 
use  with  the  roads  that  have  had  the  most  experience  with  them. 
I  understand,  however,  that  a  committee  of  the  American  En- 
^neering  and  Maintenance  of  Way  Association  in  its  report  rec- 
ommended the  bolster  form  of  bridge,  but  I  also  understand  that 
this  report  has  not  been  accepted  by  the  Association.  I  am 
rather  surprised  at  this  action  of  the  committee,  as  it  is  a  step 
backward,  and,  furthermore,  I  do  not  believe  that  any  body  of 
men  should  try  to  establish  standards,  as  standards  diange  too 
rapidly,  and  every  man  should  have  the  privilege  of  using  his 
t)est  judgment.  I  have  had  a  good  opportunity  to  study  the  ef- 
fects of  the  corbel  bridge  and  I  think  that  it  is  mechanically 
wrong  and  not  founded  on  good  engineering  principles.  Another 
point  in  the  development  of  the  stringer  or  pile  bridge  was  the 
abandoning  of  mortising  and  tennoning  of  the  caps  and  piles  or 
•caps  and  posts.  I  Judge  that  this  had  its  inception  in  the  prac- 
tice of  the  millwright,  as  that  is  the  preferred  form  in  mill  build- 
ing, and  our  early  bridge  builders  were  drawn  from  the  ranks  of 
the  millwrights  and  the  habit  of  mortising  and  tennoning  was 
<;ontinued  for  several  years.  It  contributed  nothing  to  the 
strength,  stability  or  life  of  the  structure;  on  the  contrary,  it 
lessened  the  life  of  the  structure,  but  it  took  a  good  many  years 
to  convince  some  of  our  bridge  men  that  this  was  the  case.  I 
Relieve  it  is  practised  to  some  extent  yet  on  some  of  our  roads, 
but  it  has  been  abandoned  by  all  the  roads  that  have  given  any 
attention  to  the  subject,  as  it  adds  to  the  expense  of  the  structure 
without  giving  it  any  additional  strength  or  stability. 

The  next  change,  which  was  marked  and  which  brought  about 
Increased  life  to  the  structure,  was  the  manner  of  bracing  the 
pile  bridge.  The  earlier  types  were  very  faulty  in  this  respect. 
They  lacked  particularly  in  sufficient  longitudinal  bracing  and 
the  piles  stood  up  like  so  many  matches,  and  often  the  bridges 
went  down  as  if  they  had  been  so  many  matches.  The  increase 
in  weight  of  motive  power  and  the  introduction  of  high  power 
brake  equipment  made  necessary  a  better  and  more  substantial 
form  of  bracing,  and  today  in  our  modem  structures  that  has 
been  given  very  close  attention,  and  structures  now  are  pro- 
Tided  with  a  very  efficient  system  of  longitudinal  bracing.  Of 
•course,  as  I  said,  this  structure  is  rather  an  elementary  one  and 
does  not  admit  'of  nodical  development.  There  have  been 
changes  In  the  number  and  spacing  of  the  piles,  larger  caps 
used  and  better  bearing  secured  for  the  stringers,  and,  although 
we  are  now  eMbpoUed  to  go  to  the  coast  for  our  stringers,  we 
set  the  advanti^e  of  double  length  stringers. 

The  next  type  of  bridge,  following  the  stringer  bridge  in  rail- 
road bridge  building,  would  be  the  wooden  truss  bridge,  and 
that  has  been  represented  by  a  number  of  different  types,  but  the 
-survival  of  the  fittest  is  represented  today  by  the  Howe  truss. 
The  earlier  wooden  bridges,  before  the  date  of  the  Howe  truss. 
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from  their  very  construction  poseeBsed  inherent  defects  that 
prevented  them  from  being:  used  under  increase  loading.  There 
are  many  that  deserve  a  passing  mention  bteanse  they  represent 
a  development  of  this  type.  The  McGalinm  type  has  been  built 
up  to  200  feet  in  length  and  one  of  the  members  has  very  kindly 
given  me  a  copy  of  a  drawing  of  a  McCallum  bridge  that  he  built 
in  1857.  This  indicates  the  very  short  time  that  has  elapsed 
in  the  evolution  of  railroad  bridge  building  when  the  time  is 
covered  by  one  generation.  These  bridges  were  used  over  the 
Mississippi  River  and  there  were  a  number  of  spans  over  20O 
feet  in  length.  They  were  there  for  a  period  of  ten  years  and 
gave  satisfaction  up  to  the  time  they  were  taken  down,  but  they 
were  not  a  form  of  bridge  that  could  be  continued.  The  Howe 
truss  came  in  and  met  all  requirements.  It  has  been  gradually 
inaproved  upon,  but  the  style  remains  essentially  the  same  as 
when  originally  designed.  I  think  the  most  important  improve- 
ment was  the  abandonment  of  the  tube  on  the  angle  block.  I 
know  that  the  old  Howe  truss  bridge  men  think  that  these  tubes 
were  necessary,  but  they  performed  no  legitimate  office,  they  in- 
creased the  cost  of  the  structure  and  made  more  framing  neces- 
sary, and  it  might  be  said  to  be  an  axiom  in  wooden  bridge  build- 
ing that  no  amount  of  framing  is  going  to  add  to  the  life  of  a 
bridge.  It  adds  to  the  cost,  but  does  not  add  to  the  life,  so 
that  design  is  the  proper  one  which  makes  necessary  the  least 
amount  of  framing  or  cutting  and  in  leaving  off  the  tubes  there 
was  a  point  gained.  There  are  a  great  number  of  bridges  that 
have  been  in  use  for  twelve  years  that  have  been  built  without 
them  and,  as  far  as  my  observation  goes,  I  think  them  superior 
to  the  other  form.  I  have  seen  a  number  of  bridges,  partic- 
ularly the  Howe  truss  bridges,  where  they  used  extremely  thin 
sticks  in  the  chords,  framed  out  to  meet  these  tubes  to  such  an 
extent  that  you  could  not  lift  one  of  them  by  the  end  without 
breaking  It .  Other  improvements  were  made  in  the  better  ar- 
rangement of  the  joints  in  the  bottom  chords  and  in  better  and 
larger  bearings,  involving  less  pressure  on  the  timbers,  and  also 
in  using  end  batter  posts.  I  think,  however,  that  all  bridge 
men  will  agree  with  me  that  the  Howe  truss,  outside  of  its  lia- 
bility to  fire,  is  a  very  satisfactory  structure.  It  never  went 
back  on  a  man  if  he  exercised  any  system  of  inspection.  If  it 
became  weak,  it  gave  you  ample  notice,  and'  to  that  extent  was 
a  very  reliable  structure.  I  have  taken  down  Howe  truss 
bridges  ranging  from  27  to  31  years  old,  and  I  think  they  com- 
pared very  favorably  with  other  styles  of  bridges.  These  were 
covered  bridges  and  the  timbers  were,  of  course,  protected  to 
that  extent,  and  were  sound  and  in  good  condition  when  taken 
out.  These  bridges  were  taken  down  for  the  same  reason  that 
we  have  taken  down  steel  bridges,  on  account  of  heavier  struc- 
tures being  needed.  I  think  that  the  trestle  and  Howe  truss 
bridges  about  close  up  the  wooden  structures  as  used  by  railroads, 
and  I  will  now  pass  to  the  development  of  iron  and  steel  struc- 
tures that  ane  now  in  use,  and  will  take  up  the  simplest  form 
first:  the  plate  girder. 

This  also  does  not  admit,  from  the  nature  of  its  construction, 
of  very  radical  changes  in  its  development,  but  there  have  been 
marked  improvements  in  design  until  the  structure,  as  used  to- 
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day  on  our  modern  railroads,  is  a  rery  great  improyement  orer 
the  earlier  type.  Some  of  these  changes  were  in  using  heavier 
web  plates,  a  better  and  more  scientific  arrangement  of  the  string- 
ers and  a  better  fonh  of  bearing  under  the  end  supports.  Some 
Improvement  has  also  been  made  in  eliminating  the  cover  plates 
by  using  a  top  flange  that  did  not  require  them,  thus  rendering 
unnecessary  the  dapping  and  boring  of  ties,  which  was  a  slow 
operation  when  you  wished  to  put  in  a  bridge  in  a  hurry.  Of 
course  the  methods  of  manufacture  have  had  something  to  do 
with  the  improvements  in  steel  bridges,  they  having  kept 
pace  with  the  developments  and  improvements  In  the  design. 

We  have  now  come  to  the  truss  bridge  and  will  consider  first 
the  pin-connected  type,  as  that  represents  distinctively  an  Amer- 
ican type  of  bridge.  There  have  been  a  number  of  d  liferent  de- 
signs of  pin-connected  bridges,  but  they  have  gradually  nar-  ' 
TOwed  down  to  one  selection  and  that  is  what  is  known  as  the 
Pratt  truss  in  its  simple  or  sub-divided  form.  While  there  were 
8  number  of  others,  they  are  now  known  only  by  name  and  the 
evident  aim  of  the  designer  was  to  produce  a  bridge  that  was 
somewhat  less  in  weight  by  a  few  pounds  and  cheaper  by  a  few 
dollars  and  cents.  That  is  a  characteristic  of  the  development 
of  any  new  type  of  construction  and  after  it  is  first  brought  out 
there  is  a  great  desire  on  the  part  of  the  designers  to  make  the 
cheapest  structure  that  can  be  made.  After  a  few  years  they 
are  glad  to  make  a  good,  stiff,  substantial  structure  without  de- 
siring to  make  the  cheapest.  As  I  say,  the  pin-connected  truss 
is  recognized  as  the  American  type  of  bridge  and,  owing  to  its 
construction,  it  has  received  a  very  thorough  development  and 
has  spread  all  over  the  world.  It  can  be  manufactured  in  a  shop 
in  the  eastern  part  of  the  United  States,  for  instance,  and  shipped 
to  the  heart  of  Africa  and  put  up  by  coolie  labor — with  one  in- 
telligent white  man  to  direct  them — without  any  difficulty,  until 
today  the  American  pin-connected  bridge  spans  the  rivers  of 
Australia,  bridges  the  waters  of  the  Saskatchewan  and  the 
mighty  St.  Lawrence,  pierces  the  sky  line  of  the  Argentine,  as  it 
spans  the  rocky  gorges  of  South  America,  and  can  be  found 
In  the  heart  of  Africa  and  in  India  on  '*the  road  to  Mandalay." 
That  is  due,  I  think,  particularly  to  the  type  and  the  ease  with 
which  it  can  be  erected.  In  the  development  of  this  type  it 
came  down  to  the  simple  Pratt  truss,  and  other  special  trusses, 
made  to  fit  certain  conditions,  have  gradually  passed  away.  It 
has  undoubtedly  benefited  in  late  years  from  improvements  in 
design.  The  earlier  types  suffered  from  too  small  pins,  which 
resulted  in  the  cutting  of  the  bearings,  and  in  consequence  there 
was  a  shaky  and  bad  riding  bridge.      The  bridge,  as  built  today,  ; 

is  characterized  by  deep  floors  with  large  pins  and  with  some 
attention  paid  to  placing  these  pins;  in  heavier  metal,  better 
bracing,  and  in  being  more  rigid,  the  adjustable  rod  bracing  ' 

being  superseded  by  the  riveted  form  of  stiff  bracing,  making  a  i 

better  and  easier  riding  bridge  for  a  railway  company.    Another  \ 

point  that  has  also  received  considerable  advancement  and  de-  j 

relopment  is  the  method  of  providing  for  expansion  bearings  at  , 

the  ends.      While' this,  of  course,  is  characteristic  of  all  types  ^ 

6t  bridges,  I  will  mention  it  here.      The  earlier  roller  bearings  l 

consisted  of  very  small  rollers  and  were  very  unsatisfactory.  i 
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They  did  not  roll;  they  would  slip  out,  and  in  faet  do  almost 
everything  but  the  thing  for  which  they  were  intended.  The 
lollers  were  next  made  larger  until  finally  they  went  into  the 
segmental  roller.  This  was  supposed  from  its  large  diameter 
to  give  a  better  bearing.  These  segmental  rollers  have  been 
used  extensively  but  have  not  in  all  cases  given  satisfaction. 
They  will  not  always  come  back  to  position,  and  consequently 
the  span  slides  upon  them.  There  has  been  a  form  of  roller 
iised  here  in  the  West  which  offers  a  solution  of  that  difficulty. 
1 1  .consists  of  using  a  segmental  roller  and  placing  a  tooth  in 
one  or  more  of  the  rollers  which  engages  a  corresponding  tooth 
in  the  shoe  and  base  plate,  making  a  sort  of  rack  and  pinion. 
They  come  back  promptly  to  position,  and,  from  what  I  see,  I 
am  also  inclined  to  think  that  they  act  as  well  under  changes 
due  to  temperature.  While  on  this  question  of  bearings  I  will 
say  that  I  think  one  of  the  biggest  improvements  we  have  made 
in  bridge  building  has  been  the  adoption  of  an  adjustable  bear- 
ing for  the  end  supports  of  the  bridge.  The  old  type  of  bridges 
built  in  the  earlier  years  were  not  adjustable  at  the  ends.  They 
used  a  large  base  casting,  the  bottom  pin  passing  through  the 
same,  and  the  end  post  built  up  against  it,  making  a  rigid  sup- 
port there.  No  provision  was  made  for  adjustment  of  bearing 
3n  changes  of  position  due  to  deflection  from  passing  trains. 
That  form  of  bearing  simply  resulted  in  the  shattering  of  our 
masonry.  There  are  instances  of  masonry  on  roads  having  been 
entirely  destroyed  by  the  lack  of  some  suitable  provision  for  the 
expansion  of  the  structure.  This,  with  our  adjustable  bearing, 
is  overcome  entirely,  I  think,  in  our  modem  bridges.  I  have 
had  occasion  to  renew  any  number  of  bridge  seats  simply  owing 
to  the  fact  that  the  expansion  was  not  properly  taken  care  of. 
In  the  early  days  of  our  steel  and  iron  bridges  we  did  not  have 
a  large  number  of  trained  experts  such  as  we  now  have,  and  the 
figuring  of  the  stresses  in  an  ordinary  truss  bridge  was  consid- 
ered somewhat  of  an  accomplishment,  and  an  engineer  who  suc- 
ceeaed  in  figuring  out  accurately  the  stresses  in  a  bridge  thought 
that  he  had  done  his  duty,  and  it  was  left  to  some  one  else  to 
design  or  make  up  the  details,  and  in  that  respect  the  bridges 
suffered  accordingly.  Sufficient  attention  was  not  paid  to  the 
details,  and  they  did  not  in  consequence  get  anywhere  near  as 
strong  a  structure  as  they  thought  they  were  getting,  owing  to 
the  eccentricity  in  the  connections,  which  induced  large  second- 
ary stresses,  that  were  not  at  that  time  and  are  hardly  now  giv- 
en the  attention  they  should  be  in  designing  structures. 

I  will  pass  now  to  another  form  of  truss  bridge  that  seem's  to 
be  holding  its  own:  the  riveted  lattice  truss.  It  has  received 
considerable  development  in  this  country,  but  I  do  not  believe 
there  is  any  bridge  ever  built  that  has  suffered  more  from  un- 
scientific and  unskilful  designing  than  the  riveted  lattice  bridge. 

It  was  largely,  after  the  stresses  had  been  figured  out,  a  rule  of 
thumb  as  to  details.  I  know  that  I  have  before  me  some  of  pur 
members  who  have  a  very  high  respect  for  the  riveted  lattice 
truss  bridge  and  I  am  willing  to  join  them  in  it,  but  I  must  say 
that  in  its  earliest  examples  it  was  rather  to  the  discredit  of 
bridge  builders.  They  paid  no  attention  whatever  in  this  mul- 
tiple form  of  bridge  to  the  neutral  axes  of  the  members  meeting 
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at  a  point 'and  the  result  was  that  the  center  lines  might  inter- 
sect three  or  four  feet  up  in  the  air.  This  resulted  in  a  bridge 
that  was  not  stiff,  and  there  are  a  number  in  use  where  the  de- 
flections, both  vertical  and  horizontal,  are  altogether  more  than 
they  should  be  and  would  lead  one  to  think  that  the  lattice 
bridge  was  not  as  strong  a  bridge  as  its  admirers  claimed.  This 
Is  due  almost  entirely  to  the  lack  of  care  in  designing,  particu- 
larly at  the  hip  Joint  where  the  hip  suspenders  and  web  members 
join.  There  are  a  number  of  examples  where  these  were  put  in 
regardless  of  where  they  should  come,  and  it  was  the  same  with 
all  other  web  connections.  They  were  spread  so  far  apart  that 
Uiey  induced  what  I  spoke  of  before  as  secondary  stresses  and 
the  bridge  was  not  by  from  25  to  30  per  cent,  as  strong  as  the 
designer  thought  it  was,  or  that  he  might  think  it  was  from  the 
amount  of  metal  he  had  in  it.  If  the  design  was  made  on 
proper  lines,  it  could  have  been  given  more  strength  with  very 
much  less  metal.  Another  point  in  the  lattice  bridge  that  has 
received  some  attention  is  the  floor.  This  bridge,  together  with 
the  pin-connected  bridge,  suffered  from  the  shallow  floor  system. 
Some  of  the  examples  of  the  lattice  bridge  with  which  I  am  ac- 
quainted I  think  have  the  most  unscientific  method  of  attaching 
floor  beams  that  I  have  ever  seen.  It  was  the  common  practice 
to  place  the  floor  beam  at  the  hip  suspender  to  one  side  of  the 
hip  suspender,  leaving  a  distance  of  about  12  to  14  inches  be- 
tween these  two  members,  which  meant  a  very  heavy  bending 
fltress.  They  also  lacked,  as  did  the  other  trusses,  sufficient 
lateral  bracing.  We  must  give  more  attention  to  the  effect  of 
unbalanced  parts  of  a  locomotive  going  across  a  structure  at  the 
rate  of  60  miles  per  hour.  I  think  the  bracing  should  be  of 
sufficient  strength  to  cause  that  structure  to  resist  these  loads 
as  a  whole  instead  of  in  parts.  In  bridges  being  built  today 
luat  IS  being  recognized,  and  they  are  using  much  stiffer  and 
much  larger  and  better  bracing.  In  the  West,  for  spans  under 
200  feet,  the  lattice  bridge  is  being  built  very  extensively  and 
it  gives  very  good  satisfaction  from  the  practical  standpoint,  and 
from  the  standpoint  of  maintenance,  but  it  is  not  as  cheap  in 
first  cost  as  the  pin-connected  type. 

There  is  another  type  of  structure  that  is  not  as  numerous  as 
the  other  truss  bridges  that  should  be  given  some  attention,  and 
that  is  the  steel  viaduct.  Some  of  the  earlier  trestle  structures 
with  short  spans — 20  to  30  feet — ^were  made  of  riveted  lattice. 
They  have  given  way  to  the  plate  girder  superstructure,  and  the 
light  adjustable  rod  has  given  way  to  heavy  angle  iron  and  other 
forms  of  bracing. 

NThere  is  another  type  of  bridge  that  is  used  by  railroads  and 
In  which  I  am  not  positive  whether  any  improvement  has  been 
made  or  not;  I  now  speak  of  the  masonry  arch.  Without  doubt 
the  early  engineers  and  masons  were  very  skilful  and  the  ex- 
amples that  we  have  of  the  stone  arch  reflect  credit  upon  the 
designers  and  builders.  It  see&is  that  it  is.  being  given  more 
attention  now  on  the  older  railroad's  and  is  being  built  exten- 
sively. That  place  on  the  Delaware  River,  where  George  Wash- 
ington pushed  the  cakes  of  ice  out  of  his  way,  is  now  spanned 
by  a  stone  arch  bridge  and  is  a  very  flne  example  of  work  of  that 
character;   and  at  the  Susquehanna  River  there  is  one  of  the 
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largest  stone  arcb  bridges  in  the  world.  One  of  our  members 
was  kind  enougb  to  gire  me  a  set  of  plans  of  what  were  called 
standard  plans  for  a  railroad  here  in  the  West.  These  standard 
plans  were  made  in  1857.  Of  course  they  are  not  up  to  date, 
but  the  examples  they  give  of  stone  arch  bridge  construction 
are  wonderfully  good. 

The  competitor  of  the  stone  arch  bridge,  and  of  stone  ma- 
sonry generally,  is  concrete.  That,  as  we  know,  has  received 
a  big  development  of  recent  years,  and  I  will  say  that,  person- 
ally, I  think  it  is  the  coming  method  of  construction.  I  use 
that  term  advisedly.  I  know  there  are  a  number  of  gentlemen 
present  who  are  confident  that  it  has  already  arrived  and  I 
think  that  after  years  of  experience  we  will  look  at  it  more 
kindly  than  we  do  at  present  and  get  better  results  from  it.  As 
I  spoke  of  the  East  showing  such  magnificent  examples  of  the 
stone  arch  bridge  across  the  Susquehanna  and  Delaware  rivers, 
I  might  say  that  one  of  our  Western  roads,  the  Illinois  Central, 
shows  a  fine  example  of  the  concrete  arch  bridge  of  140-foot 
spans.  Yet  scarcely  has  concrete  taken  its  place  as  a  form  of 
construction  than  in  comes  a  modification  of  it  known  as  rein- 
forced concrete,  and  reinforced  concrete  is  passing  through  the 
same  phase  of  development  that  our  earlier  steel  bridges  passed 
through.  The  sole  object  of  every  designer  in  past  years  «Fas 
to  design  a  truss  that  would  have  less  weight  than  any  other 
truss  and  when  he  had  accomplished  that  purpose  he  was  satis- 
fled  that  he  had  done  something  good.  There  was  a  great 
rivalry  to  get  up  a  form  of  truss  that  would  have  less  weight 
than  any  preceding  one.  The  same  phase  is  noticeable  in  the 
development  of  this  reinforced  concrete.  Every  one  who  is  giv- 
ing any  attention  to  it  is  citing  its  cheapness  and  small  dimen- 
sions, and  how  much  cheaper  it  can  be  built  and  how  much  less 
material  is  required.  I  think  that  will  have  its  day  and  we  will 
not  then  pay  so  much  attention  to  saving  so  much  concrete  or 
so  many  dollars  and  cents  in  its  construction.  There  is  no  doubt 
but  thsit  it  has  a  big  future  before  it.  It  has  a  big  field  to  oc- 
cupy and  will,  I  think,  occupy  it  In  time.  It  lends  itself  read- 
ily to  all  forms  of  construction  and  I  think,  after  we  have  had 
more  experience  with  it  and  can  check  up  on  actual  examples, 
we  will  probably  have  more  confidence  in  it  than  we  now  have. 
It  can  be  used,  and  is  used,  very  extensively  in  arches,  abut- 
ments, piers,  and  also  as  a  covering  for  deck  structures  and 
other  structures  where  ballasted  fioors  are  used,  and  this  seems 
to  be  a  very  good  use  for  it.  This  permits  the  use  of  ballasted 
floor  structures  without  bringing  the  ballast  in  contact  with  the 
metal,  and  thus  prevents  the  consequent  corrosion  of  the  struc- 
ture. The  ballasted  floor  is  coming  largely  into  use  in  small 
spans,  and  some  of  our  roads  are  providing  for  ballasted  floors 
on  even  their  large  truss  spans.  I  think  a  railroad  today  that 
puts  in  an  open  floor  on  shoj^t  spans  on  its  main  lines  is 
making  a  mistake.  They  can  at  slight  additional  cost  put  in 
the  ballasted  floor  bridge  that  will  make  a  better  and  safer 
riding  track  and  largely  reduce  the  cost  of  maintenance.  A 
20-foot  open  bridge  has  just  as  many  ends  to  it  as  a  300-foot 
span  and  requires  just  as  much  attention  in  keeping  them  up. 
The  use  of  the  ballasted  floor  does  away  with  that  entirely  and 
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puts  that  part  of  the  road-bed,  as  far  as  maintenance  is  con- 
cerned, on  the  same  basis  as  the  remainder. 

I  will  go  back  in  my  talk  and  take  up  again  the  subject  of 
wooden  trestles.  Ballasted  floor  trestles  are  being  used,  and  I 
am  of  the  opinion  that,  with  treated  piles  and  caps  and  treated 
plank  covering,  it  will  prove  not  only  a  satisfactory  structnrlB 
but  an  economical  one,  especially  in  places  where  by  nature  of 
the  traffic  on  the  line,  or  some  special  conditions.  It  is  not  re- 
quired to  put  in  a  permanent  structure.  In  this  way  you  can 
extend  the  life  of  a  bridge  very  much  on  economical  lines  and 
get  a  very  safe  and  secure  structure  so  far  as  tra^c  is  con- 
cerned. 

To  continue  on  the  subject  of  reinforced  concrete:  we  have 
examples  in  this  city  of  stone  masonry  retaining  walls  being 
built  12  and  13  feet  high,  that  are  six  and  seven  feet  wide  at  the 
base,  and  have  other  examples  where  they  are  building  reinforced 
concrete  walls  that  are  about  18  inches  wide  at  the  base.  It 
presents  such  marked  contrast  that  an  engineer  is  compelled  to 
question  whether  both  are  right.  I  would  simply  caution  the 
friends  and  admirers  of  reinforced  concrete  to  go  a  little  slow, 
to  be  sure  of  their  ^position  and  not  try  to  make  the  cheapest 
form  of  bridge  that  they  can  make  in  that  form  of  construction. 
I  renfember  hearing  yesterday  a  report  from  one  of  your  com- 
mittees in  which  I  think  It  was  stated  as  their  opinion,  or  the 
opinion  of  some  of  the  members,  that  concrete  construction  was 
entirely  satisfactory  for  abutments  and  piers,  and  that  they  were 
using  it  for  bridge  seats  and  coping  instead  of  stone,  and  found 
it  to  be  giving  satisfaction.  Personally,  I  can  see  no  reason 
why  concrete,  properly  built,  would  not  give  satisfaction  under 
such  conditions,  and  why  it  would  not  give  just  as  good  results 
as  a  great  deal  of  the  stone  that  we  get  for  bridge  seats.  I  think 
that  concrete  with  rail  or  any  other  form  of  iron  imbedded  in  it 
would  give  very  satisfactory  results. 

I  do  not  know  that  I  can  add  anything  more  to  this  very  short 
talk  that  I  have  given  you  on  the  development  of  bridge  build- 
ing. It  could  be  extended  indefinitely,  but  I  do  not  believe 
it  would  be  of  sufficient  interest  to  take  up  the  time  of  you 
gentlemen  and  I  will  simply  close,  thanking  you  for  your  at- 
tention. 

Reading  followed  by  prolonged  applause. 

Mr.  Ingalls. — I  move  that  we,  as  an  Association,  tender 
a  vote  of  thanks  to  Mr.  Finley  for  his  very  able  address. 

Carried  unanimously. 

Mr.  Pintey. — I  appreciate  very  much  the  mark  of  appre- 
ciation shown  me  by  the  society  and  I  will  say  that  the 
reason  why  I  did  not  prepare  a  formal  paper  on  this  subject 
was  that  I  did  not  know  where  to  stop  and  I  thought  it 
would  be  better  to  talk  to  you  without  notes  than  otherwise. 
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because  then  I  could  tell  from  your  expressions  when  it 
-was  time  to  stop. 

President. — ^We  will  now  listen  to  the  report  of  the  com- 
mittee on  subjects  for  our  next  Convention. 

Mr.  McGonagle  read  the  report. 

SUBJECTS   FOR   REPORT  AND   DISCUSSION   FOR   1905. 

To  the  President,  OfUcera  and  Members  of  the  Association  of  Rail- 
way  Superintendents  of  Bridges  and  Buildings: 

Your  committee  appointed  to  select  subjects  for  next  year's 
meeting  beg  to  submit  the  following  subjects  for  consideration : 

1.  Construction  and  maintenance  of  docks  and  wharres. 

2.  Relative  value  of  concrete  and  timber  pllesi 

3.  Concrete  building  construction,  including  platformJs. 

4.  Anchors  for  plows  and  derricks. 

5.  Methods  of  repairing  roofs  of  various  kinds. 

6.  Methods  of  watering  stock  in  transit. 

7.  Protection  of  water  tanks  and  water  pipes  from  action  of 
frost. 

STANDING  COMMITTEES. 

1.  Pile  and  framed  trestle  bridges. 

2.  Steel  bridges. 

3.  Buildings. 

4.  Docks  and  wharves. 

5.  Water   supply. 

6.  Fire  protection. 

7.  Fences,  crossings  and  cattle-guards. 

8.  Preservatives  for  wood  and  metal. 

9.  Coaling  stations  and  cinder  pits. 
10.  Records  and  accounts. 

W.   A.   McGONAQLE, 

A.  E.  Kn.T.AM, 

C.  W.  Vandebosift, 

D.  C.  ZooK, 
H.  M.  Tbipp, 
A.  E.  DoucET, 
James  McIntybe, 
H.  W.  Fletcher, 

Committee, 

Mr.  A.  S.  Markley. — It  looks  to  me  a&  if  we  were  getting 
more  subjects  than  we  could  get  through  with. 

Mr.  McGonagle. — We  will  merely  get  a  report  from  time 
to  time  from  the  standing  committees  as  they  get  new  in- 
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formation.  Perhaps  some  of  the  committees  will  not  have 
a  report  for  two  years  from  now. 

Mr.  Lichty. — As  I  understand  it,  the  standing  committees 
are  to  report  on  new  improvements  which  come  up  from 
time  to  time  which  would  be  of  interest  to  the  Associatioi^. 

Mr.  McGonagle. — My  idea  of  the  standing  committees 
is  that  they  shoidd  look  for  additional  information  on  all 
the  subjects  presented.  This  information  should  be  sub- 
mitted to  the  Association  from  time  to  time  as  obtained. 
It  is  not  necessary  to  have  a  report  on  any  one  of  these 
subjects,  but  if  the  committees  find  material  of  interest 
they  should  report  from  year  to  year.  They  can  be  dis- 
cussed or  not  as  desired. 

Mr.  A.  S.  Markley. — It  keeps  adding  improvements  all 
the  time  then  and  is  a  good  idea. 

Motion  made  to  accept  the  report  was  seconded  and  car- 
ried. 

Mr.  Steffens. — In  reading  the  reports  and  listening  to 
the  discussion,  I  have  been  impressed  with  the  idea  that 
a  great  deal  too  much  extraneous  matter  is  brought  in  in 
connection  with  the  subjects  and  that  perhaps  the  pruning 
hook  could  be  used  with  good  effect  by  the  editing,  commit- 
tee. I  should  like  to  hear  the  opinions  of  the  members  on 
this.  In  comparing  our  records  with  those  of  other  or- 
ganizations of  a  similar  nature  that  fact  has  been  very 
much  impressed  upon  me  during  the  past  year. 

President. — ^You  might  make  a  motion  to  cut  down 
everybody's  words  in  excess  of  100  words.  I  think  my- 
self that  the  time  is  soon  coming  when  we  will  have  to  limit 
the  remarks  of  any  one  present  to  a  certain  nun^ber  of 
minutes,  for  our  Association  is  growing  and  in  order  to 
give  every  one  a  chance  we  will  have  to  limit  the  time  of 
their  discussion. 

I  think  that  this  concludes  all  business  of  the  Association 
except  the  election.  You  have  heard  the  report  of  the 
nominating  committee.  Is  there  any  one  else  who  wishes 
to  make  additional  nominations? 
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Mr.  A.  S.  Markley. — ^As  there  are  no  other  nominations 
I  move  that  the  secretary  be  instructed  to  cast  one  ballot 
electing  these  officers. 

President. — ^Before  putting  that  motion  I  wish  to  make 
«  few  remarks.  Mr.  Shane  was  first  vice-president  of  this 
Association  last  year  and  some  of  you,  I  know,  will  wonder 
wty  he  has  not  been  nominated  for  the  presidency.  I 
]?jWk  of  my  own  personal  knowledge  that  Mr.  Shane  has 
stated,  before  this  matter  ever  came  up,  that  he  could  not 
accept  the  nomination  if  it  were  given  him,  and,  merely 
t(  place  him  right  before  the  Convention,  I  am  going  to 
ask  him  to  make  a  few  remarks  so  that  we  can  all  under- 
stand the  situation  as  it  is. 

Mr.  Shane. — I  am  sure  that  I  appreciate  the  favor  that 
our  president  has  conferred  upon  me  and  in  stating  my 
position  I  wish  first  to  impress  you  with  the  fact  that  it 
is  not  because  I  fail  to  appreciate  the  great  benefits  I  have 
received  in  being  able  to  participate  with  this  Association 
as  far  as  it  has  been  in  my  power.  I  appreciate  fully  the 
great  advantage  that  men  in  our  profession  have  in  being 
able  to  come  together  and  interchange  our  ideas.  A  num- 
ber of  years  ago,  in  1899  and  1900,  a  few  of  our  old  prac- 
tical heads  reached  the  conclusion  that  in  this  progressive 
age  in  order  to  keep  abreast  of  the  times  it  was  necessary 
to  have  some  source  of  acquiring  more  up-to-date  ideas. 
Hence  this  Association  was  or^ganized  in  1890  and,  as  an 
evidence  of  the  correctness  of  the  ideas  of  these  gentle- 
men, we  have  but  to  compare  the  work  of  this  Association 
as  it  has  been  put  forth  from  year  to  year.  We  can  see 
how  wonderfully  it  has  developed  and  each  and  every  mem- 
ber today  I  believe'  has  been  benefited  by  it,  so  that  the 
hopes  of  the  originators  of  this  Association  have  been  more 
than  fulfilled.  I  assure  you  that  I  appreciate  any  honor 
that  this  Convention  might  confer  upon  me,  but  I  would 
not  be  80  selfish.  I  place  the  welfare  of  this  Association 
far  above  any  selfish  motives.  In  1891  this  Association 
asked  me  to  act  as  its  secretary.      Knowing  full  well  the 
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importance  of  that  office  and  being  satisfied  that  I  could 
not  devote  the  time  and  attention  that  the  work  deserved, 
1  thanked  them  for  the  offer  and  declined  and  placed  in 
nomination  the  present  secretary  and  the  wisdom  of  that 
act  needs  no  verification.  Now  then,  gentlemen,  while  I 
didy  appreciate  the  honor  of  being  made  president  of  this 
Association  I  feel  that  I  could  not  so  sacrifice  the  interests 
of  the  organization.  I  am  peculiarly  situated  so  that  I 
could  not  devote  the  attention  that  would  be  necessary  to  it. 
It  is  with  the  greatest  difficulty  that  I  have  been  able  to 
meet  with  you  at  all  and  I  have  not  been  able  to  meet  you 
at  the  last  few  conventions,  so  you  see  the  Association  af- 
fairs would  suffer  in  consequence.  And  again,  I  have 
carefully  considered  the  matter  and  I  have  resolved  that  I 
will  retire  from  railroad  service.  I  feel  that  I  have 
leached  an  age  in  my  life  when,  if  I  go  much  further,  I 
will  be  confined  for  the  rest  of  my  days  to  the  Bridges 
and  Buildings  Department,  and  I  have  reached  an  age  also 
where,  if  1  should  lose  my  position,  it  would  be  very  diffi- 
cult for  me  to  secure  anything  satisfactory  to  myself.  You 
8ll  know  the  position  that  railroad  companies  have  taken  in 
regard  to  employing  elderly  men.  I  will  therefore  retire 
from  railroad  service  and  probably  during  the  ensuing 
year,  and  I  would  not  therefore  be  in  position  to  take  part 
in  our  next  Convention.  It  is  highly  probable  also,  and  I 
say  it  with  much  regret,  that  I  may  not  meet  with  you 
again.  I  thank  you  aU,  gentlemen ;  I  am  glad  that  I  have 
met  with  you ;  I  am  sorry  that  I  have  not  been  able  to  get 
better  acquainted.  I  am  sure  I  wish  you  continued  suc- 
cess. 

President. — ^Going  back  in  our  remarks  to  the  motion 
made  by  Mr.  Markley,  the  motion  was  that  the  nomina^ 
tions  be  now  closed  and  that  the  secretary  be  authorized  to 
cast  one  ballot  for  the  gentlemen  named  in  the  report  of 
the  nominating  committee.  I  will  have  to  ask  some  one 
who  is  not  being  elected  to  cast  this  ballot.  I  will  ask 
Mr.  Riney  to  do  this.  Any  one  can  object  to  this  and  re- 
quire a  regular  ballot. 
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Mr.  Riney. — I  so  cast  the  ballot. 

President. — The  ballot  is  cast,  gentlemen.  As  far  as  I 
know  that  completes  the  program.  Is  there  an3rthing 
further  at  this  time?  There  will  be  a  meeting  of  the 
executive  committee  at  11.30  in  the  parlor  on  our  right. 
In  bidding  you  farewell  as  president  of  the  Association  I 
want  to  say  only  a  few  words.  This  Convention,  as  you 
know,  has  been  very  successful  and  I  want  to  state  that 
the  success  is  due  to  the  fact  that  all  the  members  and  the 
officers  have  worked  together  in  producing  this  result. 
There  has  been  absolute  harmony  in  all  our  transactions 
and  that  I  think  accounts  for  our  success  more  than  any 
other  thing  that  could  be  mentioned.  I  know  that  the 
Association  will  be  in  good  hands  and  J  have  the  honor  of 
introducing  to  you  our  new  president,  Mr.  C.  A.  Lichty. 

President  (Mr,  C.  A.  Lichty). — Gentlemen:  I  fully  ap- 
preciate the  honor  you  have  conferred  upon  me  in  electing 
me  to  the  highest  office  of  this  Association.  I  was  plrased 
tc  have  Mr.  Riney  cast  the  vote.  It  was  he  who  induced 
me  to  attend  the  Convention  at  Detroit  in  1899  and  cast  the 
vote  making  me  a  member.  Since  that  time  I  have  taken 
an  active  interest  in  the  work,  enjoying  it  more  each  year, 
and  have  been  for  several  years  chairman  of  the  committee 
for  soliciting  new  members.  This  has  been  the  banner 
year,  having  added  to  our  list  more  than  90.  Most  of  the 
credit,  however,  is  due  to  the  unceasing  eflEorts  of  our  re- 
tiring president,  who  wrote  personal  letters  to  managers 
of  nearly  every  railroad  in  the  country,  setting  forth  the 
aims  and  principles  of  our  work. 

I  shall  give  to  the  work  for  the  coming  year  my  best 
efforts  and  I  have  only  to  follow  in  the  footsteps  of  my 
worthy  predecessors.  If  I  were  to.  hang  before  you  a 
motto  for  the  coming  year's  work,  I  would  hang  over  here 
to  the  left  the  motto  of  this  great  city,  **I  WILL,"  and 
over  here  to  the  right,  **D0  IT  NOW";  then  directly  in 
front,  ''PROCRASTINATION  IS  THE  THIEF  OP 
TIME." 
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I  hope  that  each  and  every  one  of  you  will  think  of  these 
words  when  you  are  called  upon  by  the  chairmen  of  the 
various  conunittees  for  informatic»i,  and  I  think  we  can 
make  the  next  convention  quite  a  success  if  we  will  all 
try.      I  wish  to  thank  you  one  and  I  all.      (Applause,) 

The  officers  were  then  declared  elected  and  each  accepted 
the  office  to  which  he  was  elected.  Secretary  Patterson, 
being  called  upon,  responded  as  follows: 

Secretary  Patterson. — Friends  and  Brothers:  I  wish  to 
say  that  I  appreciate  the  honor  which  has  been  conferred 
upon  me  for  ianother  year.  Mr.  Shane's  remarks  have 
carried  me  back,  very  forcibly  to  the  Cincinnati  conven- 
tion. I  came  away  from  there  more  than  surprised  at 
being  elected  secretary  and  it  is  certainly  a  great  source 
of  satisfaction  to  me  to  know  that  I  have  been  so  heartily 
supported  by  the  loyalty  of  all  the  members  and  have  been 
continued  from  year  to  year,  and  that  I  have  apparently 
earned  your  confidence.  The  motto  suggested  by  our 
president,  that  '* procrastination  is  the  thief  of  time,'*  is 
especially  applicable,  where  the  duties  of  the  secretary  are 
concerned,  and  it  would  be  a  great  pleasure  and  help  to 
me  if  the  members  would  send  their  reports  in  promptly. 
It  is  very  confusing  to  have  them  come  in  at  the  last  mo- 
ment and  I  hope  that  the  committees  will  make  a  special 
effort  to  prepare  their  reports  early.  I  would  be  glad 
at  any  time  to  receive  suggestions  from  members  of  the 
Association,  pertaining  to  the  betterment  of  the  affairs  of 
this  office.      Gentlemen,  I  thank  you.-     (Applause.) 

Mr.  J,  H.  Cummin. — There  is  one  thing  that  I  have  on 
my  mind,  which  has  been  the  custom  at  all  our  annual  con- 
ventions where  the  chairman  of  the  entertainment  com- 
mittee  has  fulfilled  the  duties  that  are  his  in  the  manner 
in  which  they  have  been  fulfilled  in  the  present  instance. 
As  you  all  know,  the  transportation  facilities  between  Chi- 
cago and  St.  Louis  have  been  very  much  restricted  on  ac-. 
count  of  the  fair.  Mr.  A.  S.  Markley  has  been  chairman 
of  our  entertainment  committee.  He  has  worked  hard 
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and  successfully  so  that  we  could  enjoy  a  pleasant  trip  to 
St.  Louis.  This  has  been  hard  work  and  I  think  it  would 
be  appropriate  for  this  Association  to  get  up  a  testimonial 
for  Mr.  Markley  and  his  wife  to  show  our  appreciation. 

President. — I  wish  you  would  take  some  action  on  this. 

Mr.  Montzheimer. — I  would  make  a  motion  that  all  the 
members  who  care  to  show  their  appreciation  of  Mr.  Mark- 
ley's  efforts  as  chairman  of  the  entertainment  committee 
kindly  go  to  Mr.  Cummin  and  leave  a  small  donation  which 
will  go  toward  buying  a  present  for  Mr.  and  Mrs.  MarkTey. 

Seconded  by  Secretary  S.  F.  Patterson.  Motion  unani- 
mously carried  and  recess  taken  to  give  members  a  chance 
to  see  Mr.  Cummin. 

President. — I  believe  the  committee  on  resolutions  is  now 
ready  to  report. 

REPORT   OF  COMMITTEE  ON   RESOLUTIONS. 

Your  committee  begs  leave  to  report  as  foUows: 

Resolvedy  That  the  thanks  of  this  Association  are  hereby  ten- 
dered to  the  following  roads  for  the  courtesy  of  free  transpor- 
tation extended  to  the  members  over  their  lines  to  and  from  the 
Convention : 

Boston  &  Maine  Railroad. 

Erie  Railroad. 

Grand  Trunk  Railway. 

New  York  Central  &  Hudson  River  Railroad. 

New  York.  Chicago  &  St.  Louis  Railroad. 

To  the  Pullman  Company  for  the  courtesy  extended  to  the  mem- 
bers of  half-rate  sleeping  car  transportation  and  special  accom- 
modations furnished  on  the  trip  from  Chicago  to  St  Louis  and 
return. 

To  the  Illinois  Central  Railroad  for  ^their  kindness  in  fur- 
nishing a  special  train  to  convey  our  inembers  and  friends  to 
the  Illinois  Steel  Works  and  return. 

To  the  Illinois  Steel  Company  for  providing  an  opportunity 
for  Inspecting  their  works. 

To  the  Illinois  Telephone  Company  for  their  kindness  in  fur- 
nishing cars  and  facilities  for  inspecting  their  tunnels  and 
switchboard  at  Chicago. 

To  the  Western  Society  of  Engineers  for  their  kind  Invitation 
to  visit  and  make  use  of  their  meeting  rooms. 

To  the  local  committee  of  arrangements,  Mr.  A.  S.  Markley 
and  Mr.  R.  C.  Sattley,  and  to  our  good  friends,  Messrs.  Nichols, 
Dickinson,  Johnson  and  others  of  the  supply  men,  who  have  so 
kindly  assisted  in  furnishing  entertainment  for  the  ladles  as 
well  as  to  the  members  of  this  Association  while  in  Chicago. 

That  our  most  sincere  thanks  be  extended  to  Mr.  R.  R.  Ham- 
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mond,  Becond  yice-president  of  the  C.  ft  E.  I.  R.  R.,  for  the  special 
courtesies  shown  to  the  Association  in  furnishing  free  trans- 
portation from  Chicago  to  St.  Louis  and  return  at  a  time  when 
their  line  is  so  heavily  burdened  with  the  regular  traffic. 

Respectfully  submitted, 
R.  H.  Reid, 
R.  C.  Sattlby, 
J.  P.  Canty. 

Committee. 

Motion  to  accept  report  seconded  and  carried. 
There  being  no  further  business  before  the  Convention, 
adjournment  was  taken,  on  motion,  to  the  third  Tuesday  in 
October,  1905,  to  meet  at  Pittsburg,  Pa. 

S.  F.  PATTERSON, 

Secretary, 
P.  B.  Ransom, 

Official  Stenographer, 


DISCUSSION   OF  COMMITTEE  REPORTS 

FOR  1902-1903. 

CONTINUED  FROM  THE  THIRTEENTH 
ANNUAL  CONVENTION. 


1. — ^Best  False  Work  fob  Rocky  Bottom  in  Rapid  Cue- 
rents  Where  Piles  Cannot  be  Driven. 

(No  discussion.) 

2. — Should  Tees  op  Bridges  be  Gained  so  as  to  Leave  Rail 
Without  Camber,  or  Should  Only  a  Portion  op  the 
Camber  be  Taken  OuTf 

Mr.  Burrell. — I  hope  that  some  one  will  have  sonjething 
to  say  on  this  question.  We  have  a  bridge  across  the 
Elkhorn  River  in  Nebraska  that  has  1%  inches  camber. 
We  gained  the  ties  and  I  cannot  see  that  there  is  any  great 
detriment  to  the  ties  or  in  the  appearance  of  the  surface  of 
the  floor,  all  parts  being  in  as  good  condition  as  when  put 
in  three  years  ago. 

Mr.  Alexander. — In  last  year's  discussion  there  was 
something  said  about  bringing  the  opinion  of  the  superin- 
tendents of  bridge  and  buildings  to  the  designers  of  the 
bridges.  If  a  bridge  cambers  two  inches,  it  looks  bad  and 
rides  badly.  It  is  not  necessary  to  incur  the  expense  of 
gaining  the  ties  on  a  bridge  if  it  has  proper  camber.  That 
is  what  I  believe  the  Convention  decided  last  year.  That 
being  the  fact,  we  had  better  design  bridges  so  that  they 
will  have  just  the  amount  of  camber  that  is  needed,  and 
they  will  then  be  all  right.  Some  one  spoke  about  track 
being  level  when  not  loaded.    You  cannot  have  a  bridge 
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look  level  and  ride  well.  With  the  old  Howe  truss  bridge 
I  found  that  it  used  to  sag  down  near  the  pier  and  you 
would  feel  the  car  go  up  and  down  when  you  rode  over 
each  pier. 

Mr.  Killam. — ^In  constructing  bridges  in  Canada  we  aim 
to  have  the  camber  equal  to  the  deflection  of  the  bridge 
when  load  is  on  it,  and  then  all  the  ties  are  made  of  equal 
depth.  We  give  a  camber  equal  to  the  deflection,  so 
that  when  the  greatest  weight  is  on  it  it  is  level.  Our 
bridges  are  built  with  a  little  camber  in  them.  There  were 
a  few  put  in  with  too  much  camber,  and  then  we  had  to 
size  the  deck.  All  the  new  ones  are  put  up  with  the  cam- 
ber equal  to  the  deflection  as  near  as  possible. 

Mr.  Beid. — I  think  that  without  question  almost  all  of 
the  old  iron  bridges  had  too  much  camber.  The  designers 
possibly  thought  the  bridges  would  sag,  as  wooden  bridges 
do,  but  I  believe  that  the  present  practice  in  steel  bridge 
design  is  to  put  just  enough  camber  in  them  so  that  the 
bridge  wiU  come  down  level  when  fully  loaded. 

Mr.  Penwell. — I  think  the  committee's  report  of  last 
year  reached  the  correct  conclusion  and  I  agree  with  Mr. 
Killam 's  remarks.  Two  years  ago  we  placed  some  85-foot 
spans  that  had  1%  inches  camber.  A  short  time  after  that 
our  chief  engineer  went  over  them  and  complained  of  bad 
surface.  We  then  took  out  all  of  the  camber  except  that 
which  was  necessary  to  leave  the  rail  straight  under  the 
heaviest  load.  In  40-foot  spans  we  frame  straight;  in  85- 
foot  spans  we  leave  %-inch  and  intermediate  lengths  in 
proportion.  I  derived  this  rule  by  noting  deflections  under 
the  heaviest  loads  which  we  have  and  find  it  very  satis- 
factory. I  can  see  no  necessity  for  having  any  more  cam- 
ber than  enough  to  overcome  the  deflection.  The  bridges 
lately  designed  have  correct  camber,  showing  that  the  de- 
signers recognize  this  point.  Our  old  bridges  had  as  much 
as  1^  inches  camber.  We  frame  that  all  out  now  except 
enough  to  overcome  the  deflection. 

Mr.  Kelly. — I  should  like  to  ask  Mr.  Reid  whether  he 
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finds  any  drift  in  the  track  when  he  has  taken  the  camber 
out.  In  other  words,  whether  he  finds  the  rail  creeps  on 
his  double  track  and  all  in  one  way  with  the  direction  of 
travel  ? 

Mr.  Beid. — ^I  do  not  think  we  have  ever  given  that  ques- 
tion any  attention  in  connection  with  camber.  The  rail 
does  move  on  some  bridges  but  I  do  not  think  the 
camber  makes  any  particular  difference.  On  some  bridges 
we  have  put  on  clamps,  drawbridges  especially,  but  I  do 
not  think  the  camber  has  had  any  effect  on  the  creeping  of 
the  rail. 

Subjects  3,  4,  5,  6,  7,  8  and  9  passed  without  discussion, 
as  follows: 

3.  In  case  one  arm  of  an  important  metal  drawbridge 

over  a  deep  stream  should  be  wrecked,  what  is  the 
most  expeditious  way  to  restore  railway  and  water 
traffic? 

4.  What  is  the  best  form  of  traveler  to  use  in  erecting 

steel  railway  bridges  of  spans  up  to  200  feet? 

5.  Best  method  of  protecting  solid  steel  floors  of  bridges. 

6.  Best  plans  for  small  tool  houses,  including  switch- 

and  hand-car  houses, 
men's  and  car  repairers'  shanties,  and  section,  tool 

7.  Best  practical  sanitary  arrangements  for  small  sta- 

tions where  there  are  no  water  or  sewer  systems. 

8.  Best  method  of  making  annual  inspection  of  bridges 

and  culverts,  and  form  of  report  to  be  made. 

9.  Water  filters,  or  other  methods  of  purifying  water 

for  engine  use. 
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1. — ^What  IB  THE  Best  Form  of  Tbaveler  to  Use  in  Erecting 
Steel  Railway  Bridges  of  Spans  up  to  200  Feet? 

REPORT  OF  COMMITTEE. 

To  the  Association  of  Raihoay  Superintendents  of  Bridges  and 
Buildings: 

After  considering  in  a  general  way  methods  followed  by  differ- 
ent railway  companies  and  contractors  In  the  erection  of  bridges 
within  the  limit  of  our  subject,  it  was  decided  that  in  order  to 
cover  the  field  fully  our  inquiries  must  definitely  Include  derrick 
cars  and  similar  equipment,  as  well  as  the  type  usually  called 
travelers. 

The « replies  received  represent  railroads  having  a  total  of 
%bout  90,000  miles  of  main  line.  Those  companies  which  are 
definitely  committed  to  the  erection  of  steel  bridges  with  their 
own  men  and  equipment  comprise  lines  covering  about  55,000 
miles.  Those  companies,  which  have  contractors  do  their  erect- 
ing, comprise  lines  having  a  total  mileage  of  about  30,000  miles. 
It  Is  thus  evident  that  more  than  60  per  cent,  of  the  mileage 
represented  by  the  replies  received  is  committed  to  the  policy  of 
erecting  its  own  bridges,  and  this  fact  assures  the  interest  of 
our  Association  in  the  discussion  of  the  question.  In  many 
cases  the  companies,  which  do  their  own  erecting,  limit  this 
practice  to  girder  bridges  and  in  some  cases  to  the  short  girders. 
This  limitation,  however,  does  not  apply  to  a  large  percentage 
of  the  total  mileage,  but  it  is  found  that,  out  of  the  90,000  miles 
represented  by  replies  received,  over  35,000  miles  apply  to  sys- 
tems which  erect  all  their  own  steel  bridges. 

The  use  of  the  derrick  car  is  quite  generally  advocated  in  the 
replies  received,  but  the  extent  to  which  it  is  used  Is  varied  ac- 
cording to  circumstances.  The  Chicago  &  North  Western  Rail- 
way, the  Illinois  Central  Railroad  and  the  Chicago,  Burlington 
&  Quincy  Railway  companies,  representing  a  total  of  approxi- 
mately 15,000  miles  of  line,  have  practically  adopted  the  derrick 
car  as  the  best  equipment  for  erection  of  all  classes  of  steel 
railway  bridges  within  the  limits  of  our  subject.  This  means 
not  only  girder  bridges  but  through  truss  bridges  as  well. 

The  drawings  and  photographs,  which  we  have  been  able  to 
accumulate,  would  indicate  that  there  is  very  little  to  discuss 
in  the  comparison  of  one  overhead  traveler  with  another.  They 
also  indicate  that,  so  far,  at  least,  as  essential  elements  are  con- 
cerned, there  is  very  little  to  discuss  in  comparison  of  one  der- 
rick car  with  another.  It  would  therefore  appear  that  the  dis- 
cussion of  the  subject  assigned  to  your  committee  will  develop 
into  a  discussion  of  the  comparative  merits  of  derrick  cars  and 
through  travelers.  The  following  is  a  summary  of  the  points 
which  have  been  given  consideration  by  your  committee: 

(1).  Adaptability.  Years  of  experience  have  shown  the  over- 
head traveler  to  be  perfectly  adapted  to  the  erection  of  through 
and  deck  bridges.  Its  general  type  is  well  known  and  simple 
It  is  generall3r  conceded,  however,  that  for  girder  bridges  the 
derrick  car  is 'better  fitted. 

(2).  Interference  with  traffic.      It  Is  claimed  by  the  advocates 
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of  the  overhead  traveler  that  this  type  of  lig  intei feres  less  with 
traffic  and  Is,  therefore,  preferable  for  use  on  lines  where  trains 
are  frequent  A  derrick  car,  in  order  to  meet  the  requirements 
placed  upon  it,  must  be  self-propelling,  and  if  the  turnout  has 
been  constructed  in  close  proximity  with  the  bridge,  the  inter- 
ruption to  traffic  should  not  be  much,  if  any,  greater  than  that 
occasioned  by  erection  with  an  overhead  traveler.  A  self-pro- 
pelling derrick  car  will,  in  many  cases,  take  the  place  of  a  work 
train  and  result  in  less  interference  to  traffic  for  thai  reason. 

(3).  Cost  of  preliminary  preparations.  The  additional  coat 
in  case  of  an  overhead  traveler  is  represented  by  the  extra  width 
of  falsework  to  provide  a  runway  for  the  traveler,  and  by  the  cost 
of  erecting  and  taking  down  the  rig.  The  extra  cost  in  case  of 
derrick  car  consists  of  the  provision  of  spur  track  at  the  site 
for  the  use  of  the  car. 

(4).  Economy  in  operation.  Tour  committee  did  not  take 
up  the  investigation  of  this  subject  early  enough  to  enable  it  to 
gather  reliable  information  regarding  costs,  but  will  submit  its 
opinion  to  the  effect  that  In  the  erection  of  girder  bridges  and 
trestles  a  derrick  car  is  by  far  the  cheapest  form  of  rig  to  be 
used  and  that  for  the  erection  of  truss  bridges  a  derrick  car  is, 
to  say  the  least,  no  more  expensive  in  operation  than  an  over- 
head traveler. 

(5).  Permanent  investment.  As  a  permanent  investment  the 
overhead  traveler  is  much  less  than  the  derrick  car,  but  the^ 
derrick  car  can  be  used  in  so  many  other  ways  when  it  is  not 
engaged  in  the  erection  of  bridges  that  it  is  found  by  those  who 
have  used  it  to  be  a  most  valuable  tool  to  have  in  the  depart- 
ment 

TKe  following  are  some  of  the  reports  which  your  committee 
has  decided  to.  submit  in  full. 

Tour  committee  realizes  that  the  investigation  of  this  subject 
has  not  been  as  thorough  as  the  merits  of  the  case  and  the  in- 
terest of  the  Association  should  require.  We  hope,  however, 
that  our  report,  together  with  such  drawings  and  photographs 
as  we  have  been  able  to  accumulate,  will  be  sufficient  to  draw  out 
a  valuable  discussion. 

G.  W.  Smith, 

MoSES  BUBPEE, 

Geo.  J.  Bishop. 
A.  0.  Cunningham, 
J.  C.  Hain, 
I.  P.  Stern, 

Committee. 


APPENDIX   TO   COMMITTEE   REPORT   NO.  1. 
Additional  Ixformatiox  by  Letters. 

Chicago  &  North  Western  Ry.  Co. 

Chicago,  October  11,  1904. 
Mr.  O.  W.  Smith,  12hl  Monadnock  Block,  Chicago,  III 

Dear  Sir:  Answering  your  inquiry  of  October  10,  regarding 
derrick  cars  used  on  this  road  for  the  erection  of  steel  bridges. 
We  abandoned  some  years  ago  the  use  of  the  old  form  of  traveler 
for  bridge  erection  and  substituted  derrick  cars  therefor.  We 
have  a  number  of  derrick  cars  at  work  on  the  system  in  the 
erection  of  all  classes  of  railway  bridges  from  plate  girders  to 
pin  and  riveted  truss  spans.  I  enclose  blue  prints  of  our  heav* 
iest  derricks.  We  have  a  number  of  other  derricks  of  somewhat 
less  capacity  on  the  same  general  lines.  I  also  enclose  some 
photographs  showing  these  derricks  in  action. 

Trusting  this  information  will  be  satisfactory,  I  remain, 

Yours  truly, 

W.   H.  FiNLEY, 

Prin.  Ass't  Engineer. 
Enc. 

Canaiuan  Pacific  Ry.  Co. 

Montreal,  October  10,  1904. 
O.  W.  Smith,  Esq.,  1247  Monadnock  Block,  Chicago,  III. 

Dear  Sir:  In  reply  to  circular  letter  of  your  committee  of  the 
Association  of  Railway  Superintendents  of  Bridges  and  Build- 
ings, dated  October  6,  I  would  say  that  I  consider  the  use  of  a 
traveling  derrick  car  the  most  economical  and  quickest  method 
of  erecting  spans,  both  deck  and  through,  up  to  200  feet  in  length; 
also  for  the  erection  of  steel  viaducts  consisting  of  towers  and 
spans. 

It  does  not  require  additional  falsework  or  runway,  as  in  the 
case  of  an  ordinary  straddling  traveler,  and  material  can  be 
picked  up  on  the  shore  and  run  out  and  assembled  in  place  very 
much  quicker  than  with  the  ordinary  traveler. 

I  am  sending  you  a  blue  print  of  a  traveling  derrick  which  has 
been  found  very  handy  for  erecting  spans  on  new  lines  where 
there  is  no  traffic  to  be  maintained.  It  consists  of  two  wooden 
brace-frames,  spaced  9-foot  centers,  supporting  a  platform  for 
hoisting-engine  and  air  compressor,  with  a  clearance  of  about  7 
feet  above  top  of  rail,  which  allows  of  material  being  run  through 
beneath  the  derrick  on  push-cars  and  picked  up  and  assembled 
with  either  or  both  of  the  booms.  This  derrick  is  moved  by 
means  of  an  anchor  rope  wound  around  the  drum  of  hoisting-en- 
gine. 

I  am  also  sending  you  a  drawing  of  a  straddle  traveler  and  a 
gallows-frame  which  we  frequently  use  for  erecting  deck  plate 
girders  and  lattice  spans  up  to  100  feet  in  length. 

Yours  truly, 

C.   N.   MONSABRAT, 

Engineer  of  Bridges. 
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EUiiE  Railboad. 

New  Yobk,  October  12,  1904. 
Mr.  G.  W.  Smith,  124^  Monadnock  Block,  Chicago,  III. 

Deab  Sir:  Your  circular,  dated  October  6,  asking  for  a  report 
and  information  on  the  best  form  of  travelers,  etc.,  is  received 
and  I  answered  you  a  few  days  ago,  signifying  my  willingness 
to  submit  a  report.  I  am  sending  with  this  report  a  sketch  of 
a  traveler  with  booms  which  I  find  very  successful  in  the  erection 
of  truss  spans  and  short  girder  work  or  viaducts  with  short 
benches.  This  is  more  especially  designed  for  rebuilding  work, 
where  maintenance  of  traffic  has  to  be  considered  in  preference 
to  the  progress  of  the  erection.  For  new  roads,  this  could  be 
used  to  good  advantage  on  small  light  work,  but,  as  your  cir- 
cular seems  to  lay  more  stress  upon  new  work  and  building  new 
lines,  the  only  form  of  traveler  that  I  have  had  any  experience 
with  on  this  kind  of  work  is  the  cantilever  style.  This  style  of 
traveler  can  be  used  under  any  circumstances  for  any  kind  of 
work,  the  only  question  being  whether  the  amount  of  investment 
would  not  be  too  great  for  the  economical  erection  of  heavy  gir- 
ders of  spans  from  100  feet  or  over.  Taking  into  consideration 
the  amount  of  metal  to  be  erected  in  a  short  distance,  it  could 
be  transported  over  a  new  line  from  one  job  to  the  next  with- 
out taking  apart  and  reassembling.  In  cases  of  this  kind  it 
would  be  economical  and  a  very  complete  outfit,  one  which  can 
be  handled  successfully  on  new  work  with  better  advantage  than 
any  traveler  I  know  of.  I  find  in  the  23  years  of  experience 
I  have  had  that  no  form  of  traveler  will  meet  all  requirements, 
but  local  conditions  must  be  taken  into  consideration  in  many 
cases,  especially  design  of  structures,  delivery  of  metal  and  lo- 
cation of  work. 

To  illustrate  this  last  statement:  It  became  necessary  to  re- 
model the  Portage  Viaduct  on  the  Buffalo  Division  of  the  Erie 
Railroad,  and  the  work  came  under  my  supervision.  It  was 
necessary,  in  this  case,  to  maintain  traffic  over  this  viaduct,  it 
having  gauntleted  tracks.  After  due  consideration  of  all  points, 
more  especially  the  fact  that  there  are  100-  and  118-foot  spans  be- 
tween several  towers,  it  was  decided  that  the  best  form  of  trav- 
eler was  a  portable  Howe  truss.  This  I  used  by  suspending 
bottom  supports  from  the  bottom  of  the  Howe  truss,  forming  an 
independent  support  for  the  new  bridge  during  its  erection.  The 
intermediate  spans  I  planned  to  erect  with  two  square  travelers 
with  booms,  one  located  at  either  end  of  short  spans.  This  method 
I  found  very  successful  for  these  short  spans.  I  enclose 
a  general  plan  of  the  remodeled  structure,  which  shows  the  lo- 
cation and  lengths  of  the  different  spans. 

The  reason  I  have  no  plans  of  the  different  travelers  is  that 
each  case  was  decided  upon  by  making  a  pencil  sketch  of  what 
we  considered  the  best  form.  The  travelers  were  built  in  the 
field  by  foreman  in  charge  of  erection,  generally  using  some  ma- 
terial on  hand  from  other  work. 

The  railroad  company  does  its  own  erection  of  steel  work, 
some  spans  over  200  feet. 

If  you  wish  any  more  sketches,   for   instance,   of   cantilever 
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traveler,  I  will  try  and  furnish  the  same  after  meeting  of  Con- 
vention.     I  expect  to  be  present  at  one  session  at  least. 

Yours  truly, 

W.  H.  Wilkinson, 
Inspector  of  Bridges. 

The  Missoubi  Lines  of  the  Chicago,  Bublinoton  ft  Quinoy 

Rt.  Co. 

St.  Louis,  Mo.,  October  7,  1904. 

Mr.  G.  W.  Smith,  1247  Monadnock  Block,  Chicago,  III 

Deas  Sib:  In  reply  to  yours  of  October  6.  I  am  sorry  to  say 
that  I  cannot  give  you  a  report  on  travelers  for  erection  of 
bridges.  We  have  so-called  travelers  in  use  on  our  line  but 
have  no  plans  of  them  at  all.  We  prefer,  however,  to  use  a 
derrick  car  for  the  erection  of  through  spans  and  have  been  do- 
ing so  recently.  Our  company  erects  its  own  bridge  spans  with 
its  own  men  and  equipment.  I  attach  letter  from  Mr.  Sheahan, 
our  bridge  superintendent,  giving  a  very  brief  descriptioi^  of  our 
use  of  it.      I  hope  it  will  serve  your  purpose. 

Yours  truly, 

L.    F.    GOODALE, 

Eng'r  M,  of  W. 

Brookfield,  Mo.,  October  11,  1904. 
Mr.  L.  F.  Ooodale,  Engineer,  Maintenance  of  Way,  8t.  Louis. 

Dear  Sir:  Regarding  the  attached  about  derrick  car,  will  say 
that  this  is  a  very  handy  machine  and  would  pay  for  itself  in  a 
short  time  on  a  line  like  the  Burlington. 

We  found  it  very  useful  in  our  hurry-up  job  on  the  North  River 
bridge,  both  in  taking  out  the  old  iron  and  putting  in  the  new. 
Of  course  in  using  a  car  of  this  kind  (by  putting  in  the  floor  sys- 
tem flrst),  it  is  not  necessary  to  have  any  travelers  or  upper 
falsework.  At  North  River  we  picked  up  on  shore  the  center 
piece  of  the  top  chord  of  the  148-foot  span,  and  took  it  in  and 
placed  it  on  top  of  the  posts.    This  piece  was  73  feet  long. 

in  is  derrick  has  been  in  use  for  some  three  or  four  years  with 
J.  C.  Sheahan  on  the  main  line  of  the  Burlington  system  through 
Iowa,  Illinois  and  Nebraska,  in  erecting  iron  bridges  and  he  can 
give  you  any  information  you  desire  about  it.  I  think  if  I  was 
ordering  one  I  should  have  a  car  a  little  heavier  than  the  pres- 
ent one. 

Yours  truly, 

J.  T.  Sheahan. 

The  Missouri  Pacific  Ry.  Co. 

Atchison,  Kan.,  October  8,  1904. 

Mr.  O.  W.  Smith,  Chairman  of  Committee,  Association  of  Rail- 
toay  Superintendents  of  Bridges  and  Buildings,  to  Report  on 
Best  Form  of  Traveler  for  Erecting  Bridges  up  to  200-foot 
Spans,  No.  12^1  Monadnock  Block,  Chicago',  III. 

Deab  Sib:  Your  favor  of  October  6  received,  and  in  reply  will 
state  that  I  am  not  prepared  to  report  on  such  an  important  sub- 
ject, but  for  your  Information  and  such  use  as  you  desire  to  make 
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of  It  will  state  that  on  the  Missouri  Pacific  Railway  the  traveler 
that  we  have  had  the  most  success  with  has  heen  of  the  liciiid 
most  in  use;  one  that  would  be  high  enough  and  straddle  the 
span  conveniently.  The  advantage  of  this  style  traveler  is 
that  the  work  can  progress  at  all  times  without  interfering  with 
tne  passing  trains,  whereas,  in  the  use  of  derrick  cars,  travelers 
of  this  kind  have  to  move  out  of  the  way  for  every  train,  causing 
considerable  loss  of  time,  especially  if  the  trains  should  be  de- 
layed and  not  arrive  as  per  schedule.  In  addition  to  this  it 
oftentimes  becomes  necessary  to  put  in  an  extra  switch  and  short 
spur-track  to  accommodate  same.  The  services  of  the  necessary 
conductor  and  brakeman  add  a  still  further  expense.  On  roads 
where  there  is  but  very  light  traffic  the  derrick  car  in  all  proba- 
bility has  proved  the  most  economical,  but  on  many  lines  where 
you  may  have  to  contend  with  50  to  100  trains  per  day  there 
would  be  very  little  opportunity  for  a  derrick  car  to  be  used. 

Our  company  erects  steel  bridges  with  spans  up  to  200  feet  with 
their  own  men  and  equipment. 

Yours  very  truly, 

P.  W.  Tanner, 
General  Foreman,  B.  d  B. 

The  Lake  Shore  &  Michigan  Southern  Ry.  Co. 

Cleveland,  O.,  October  10,  1904. 
Mr.  G.  W.  Smithf  12^7  Monadnock  Blocks  Chicago ^  III. 

Dear  Sir:  Answering  your  circular  letter  of  October  6,  relative 
to  report  of  committee  on  best  form  of  traveler  to  use  in  erecting 
steel  railway  bridges  of  spans  up  to  200  feet,  will  say  that  on  the 
Lake  Shore  we  have  no  standard  form  of  traveler.  We  have  no 
spans  of  200  feet  in  length  and  only  one  bridge  with  spans  longer 
than  150  feet.  As  we  have  no  viaducts  we  have  had  no  expe- 
rience with  the  ordinary  appliances  for  erecting  viaducts.  We  use 
car  derricks  e5ctending  out  in  front  of  the  car  for  our  ordinary 
construction.  Our  bridges  are  principally  plate  girder  spans  and 
these  we  usually  put  in  place  with  our  steam  derricks.  As  an 
instance  of  this  I  will  mention  that  I  am  now  placing  some  103- 
foot  spans  of  double  track  through  plate  girders,  each  girder  of 
which  weighs  146,000  pounds.  These  are  handled  by  two  derricks, 
one  at  each  end,  which  take  them  off  the  cars,  swing  them  around 
and  lower  them  into  place.  It  requires  about  10  to  15  min- 
utes to  place  them  after  the  chains  are  adjusted  on  the  girders. 

In  answer  to  your  last  question,  will  say  that  we  erect  all  our 
own  steel  work. 

^  Yours  very  truly, 

R.  H.  Reid, 
General  Bridge  Foreman. 

DISCUSSION, 

Mr.  R.  H.  Reid. — We  are  using  steam  wreckers  almost 
entirely  and  have  about  a  dozen  of  them  on  the  L.  S.  & 
M.  fS.  Ry.,  ran^ng  from  40  to  60  tons'  capacity,  most  of 
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them  being  the  60-ton,  and  they  will  handle  all  kinds  of 
steel  girders.  We  have  placed  a  103-foot  girder,  which 
weighed  106,000  pounds,  on  the  outside  of  a  track  next  to 
that  on  which  the  derrick  was  standing  and  19  ft.  6  in. 
away,  and  we  have  stood  on  one  track  and  picked  up  a  64- 
foot  deck  girder  bridge,  weighing  over  52,000  pounds  from 
the  next  track,  swung  it  around,  carried  it  back  and  loaded 
it  on  cars  without  any  outriggers.  These  derricks,  as  I 
stated,  are  the  steam  wreckers  used  for  ordinary  car  or 
locomotive  department  wrecking,  and  I  think,  so  far  as 
my  experience  goes,  that  they  are  the  cheapest  method  of 
erection  that  I  have  seen.  They  cost  nothing,  so  far  as 
the  bridge  department  is  concerned.  We  have  to  have 
them  anyway  and  the  only  expense  for  the  bridge  depart- 
ment is  when  they  are  out  on  our  work,  and  so  far  as  I 
have  checked  up  the  average  cost  of  erection  of  steel  with 
these  derricks,  it  would  not  average  over  $2  per  ton. 

We  have  erected  a  good  deal  of  steel  girder  work,  where 
the  total  cost,  including  placing  the  girder  and  time  of 
bridge  and  trainmen,  etc.,  is  under  $5  per  ton.  In  fact, 
there  is  no  case  where  it  is  over  $5  per  ton,  where  we  have 
used  these  derricks.  In  the  past  two  months  we  had 
occasion,  in  renewing  our  Ashtabula  bridge,  which  we  have 
been  replacing  with  concrete,  to  lift  with  these  derricks  a 
70-foot  double-track  truss  span  entire  about  two  feet  to 
put  it  into  the  position  where  we  wanted  it.  We  slid  it 
over  about  20  feet,  uncoupled  the  lateral  system,  picked 
up  one  truss  at  a  time  and  took  out  the  entire  70-foot 
double-track  span  within  nine  hours  from  the  time  we 
took  traffic  off  of  it,  and  had  everything  clear.  We  took 
down  a  155-foot  double-track  span,  tH^t  w^eighed  something 
like  400  tons,  in  six  days  and  handled  all  the  material 
with  derricks.  We  had  to  put  in  false  w^ork  in  connec- 
tion with  the  long  spam,  but  in  the  case  of  the  short  span 
we  used  none.  The  steam  wrecker  derrick  cars,  I  think, 
are  a  good  investment  all  around.  The  derrick  cars,  to 
which  Mr.  Smith  refers,  are,  I  suppose,  the  ones  used  in 
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regular  bridge  erection,  which  have  a  long  boom  extending 
out -ahead.  We  have  none  of  them  on  the  .Lake  Shore 
for  the  reason  that  we  have  no  work  of  the  kind  requiring 
them. 

Mr.  Smith. — In  my  report  I  intended  to  call  the  attention 
of  the  Association  to  the  very  fuU  and  valuable  paper  pre- 
sented last  season  by  Mr.  Edinger  of  the  Southern  Pacific, 
which  was  published  in  last  year's  proceedings.  That 
should  be  considered  in  connection  with  this  subject. 

Mr.  Trippe. — I  should  like  to  ask  Mr.  Reid  whether  that 
$5  includes  the  riveting  or  just  putting  the  span  in  placet 

Mr.  Beid. — Two  dollars  per  ton  is  the  cost  of  the  train 
and  derrick  crew,  which  the  motive  power  department 
assigns  to  the  work.  It  does  not  include  the  labor  of  the 
bridge  men.  The  $5  per  ton  includes  the  labor  of  the 
bridge  men,  riveting  and  all,  complete,  on  plate  girder 
erection,  both  deck  and  through  spans. 

Mr.  Eggleston. — ^We  erect  our  bridges  in  about  the  same 
manner  as  Mr.  Beid  describes.  It  seems  that  $2  per  ton  is 
pretty  high  for  the  motive  department  charge  for  use  of 
derrick.  Another  thing;  we  do  not  use  any  chains.  I 
have  no  confidence  in  chains  in  handling  heavy  work.  "We 
use  stirrups,  using  1%-inch  or  2-inch  iron.  I  have  re- 
cently erected  some  95-foot  deck  spans,  9  feet  1  inch  deep, 
in  a  peculiar  place.  We  set  the  girders  oflf  and  picked 
them  up  with  a  Bay  City  wrecking  car  of  50  tons'  capacity, 
and  set  them  in  place  in  20  to  25  minutes  each.  We  erect 
all  our  bridges  on  the  outside  of  old  ones  and  never  break 
traffic  until  we  are  ready  to  move  the  new  bridge  into  place. 
It  requires  from  30  minutes  to  an  hour  and  a  half  to  make 
the  change.  In  changing  a  bridge  we  roll  the  bridge  out 
or  in  on  steel  rollers  between  the  shoe  and  rails,  using 
winches  for  power.  The  friction  is  reduced  by  using  2- 
inch  rollers.  The  rollers  out  of  old  bridges  are  as  good  as 
anything  for  this  purpose.  We  have  handled  our  bridges, 
where  I  have  been  on  the  Erie  road  for  a  good  many  years. 
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in  this  maimer  and  never  have  made  a  mishap,  and  the 
time  occupied  in  breaking  trafJSc  is  very  little. 

Mr.  Steflfens. — The  subject  seems  to  have  expanded  from 
the  original  one  of  the  best  form  of  travelers.  If  the  dis- 
cussion of  derricks  is  open  I  think  a  good  many  members 
should  be  heard  from,  as  every  road  probably  erects  more 
spans  under  100  feet  than  over  100  feet.  Referring  to 
the  use  of  stirrups,  we  have  used  both  stirnips  and  hooks, 
but,  as  is  usual  with  heavy  girders,  the  question  of  security 
becomes  an  important  one  and  then  a  stirrup  is  desirable. 
One  span  was  erected  on  the  West  Shore  of  the  New  York 
Central  road  last  February'  that  was  116  feet  long.  Through 
plate  girders  were  used,  of  which  the  central  girder 
weighed  78  tons.  It  will  be  admitted  that  this  is  a  heavy 
girder  for  length  of  span. 

The  West  Shore  Division  of  the  New  York  Central  is 
practically  being  rebuilt  at  the  present  time  between  New 
York  and  Buffalo.  In  that  distance  there  are  being  re- 
placed undoubtedly  more  bridges  per  mile  than  would  be 
found  under  average  conditions.  In  the  work  mentioned, 
the  division  wrecking  derricks  of  from  40  to  60  tons'  ca- 
pacity are  used.  One  span  of  through  plate  girders,  re- 
cently erected  near  New  York,  at  Weehawken,  was  121 
feet  6  inches  long.  Another  span,  as  long  as  any  on  the 
system,  is  128  feet  long.  All  the  above  were  erected  with 
two  steam  derricks. 

Turning  to  the  original  subject  of  travelers  proper,  in- 
dicated by  the  title  of  the  paper;  in  dismantling  the  old 
bridges,  many  of  which  were  truss  bridges  of  the  Phoenix 
column  type,  we  have  used  travelers.  The  general  form 
of  one  of  these  wdll  be  seen  in  the  photograph  illustra- 
ting erection  work  on  the  new  Curwensville  line  of  our 
road  (see  plates  for  Curwensville  Viaduct  erection),  as 
well  as  in  Fig.  6. 

The  mast  unique  erection  work  that  has  been  under- 
taken on  the  road  in  a  number  of  years,  or  may  be  under- 
taken in  the  future,  is  on  our  Pennsylvania  Division,  west 
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of  Jersey  shore,  where  the  Susquehanna  River  is  crossed 
by  five  truss  spans,  170  feet  long.  The  trusses  are  32 
feet  deep.  The  floor  system  is  nearly  midway  between  the 
chords.  Between  the  old  piers  new  piers  have  been  built 
with  the  object  of  replacing  the  truss  bridge  construction 
with  deck  plate  girders.  This  division  is  also  being 
double-tracked  at  this  point. 

Owing  to  the  height  of  the  road  above  the  river  it  was 
thought  advisable,  and  economical  to  plac6  the  new  spans, 
it  possible,  without  false  work.  For  this  purpose  a  mov- 
able platform  or  trolley  traveler  was  built  to  run  on  a 
track  placed  on  the  top  chords  of  the  truss  spans.  The 
platform  was  so  designed  that  the  hoisting  timbers  or  floor 
joists  of  the  platform  overhung  the  bridge,  so  that  their 
outer  ends  were  considerably  beyond  the  center  of  tem- 
porary position  for  outside  girders  of  the  second  track. 
(See  Fig.  No.  10.  To  place  the  first  span  the  traveler 
was  brought  as  close  to  the  east  abutment  as  possible.  The 
first  girder  was  placed  on  a  car  overhanging  nearly  half 
its  length,  so  that  the  falls  from  the  traveler  could  be  at- 
tached to  its  outer  end.  The  in-shore  end  was  then  sup- 
ported by  a  steam  crane  and  the  car  withdrawn.  The 
traveler  and  the  'derrick  car  then  moved  forward  simul- 
taneously, carrying  the  girder  out  to  proper  position. 
(See  Fig.  No.  11.)  The  outside  girder  of  the  first  span 
was  carried  out  similarly,  hanging  close  to  the  trusses. 
When  opposite  its  correct  position,  shores  were  placed  under 
the  hoisting  timbers  and  wedged  upon  the  girder  first 
placed,  so  as  to  relieve  the  outside  truss  of  a  portion  of  its 
load.  The  girder  was  then  transferred  to  a  second  set 
of  falls  placed  on  the  outer  ends  of  the  hoisting  timbers, 
from  which  it  was  then  lowered  into  proper  position. 
(See  Fig.  Xo.  12.)  After  the  cross  frames  and  laterals 
were  bolted  in,  track  was  laid  on  this  span  and  the  girders 
for  the  next  span  brought  up,  carried  out  by  the  traveler, 
acting  this  time  without  the  assistance  of  the  derrick  car. 
This  operation  was  repeated  for  all  of  the  dcok  spans,  ten 
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in  number.  The  cost  of  erecting  these  spans  by  tlie  method 
outlined  will  be  considerably  less  than  if  false  work  had 
been  used  in  the  usual  manner. 

After  all  the  girders  for  the  northerly  span  had  been 
placed,  traffic  was  transferred  to  that  track.  The  truss 
spans  were  replaced  as  follows: 

The  west  span  of  girders  riveted  up  complete  was  carried 
out  on  the  old  track.  It  was  then  lifted  sufficiently  to 
clear  the  cars  and  supported  temporarily  on  pony  bents, 
resting  on  the  piers.  The  old  floor  system  was  then  re- 
moved and  the  girders  lowered  into  place.  To  take  down 
the  trusses  a  form  of  inside  traveler  was  used.  The  old 
truss  spans  were  supported  by  placing  ties  at  panel  points 
sufficiently  long  to  clasp  the  posts.  Short  braces  were  run 
from  the  outer  ends  of  these  ties  to  the  bottom  flanges  of 
the  girder  to  prevent  overstraining  the  ties.  To  support 
the  top  chord  and  wedge  up  the  bridge  to  take  out  camber 
prior  to  dismantling,  shores  were  placed  on  the  long 
ties  mentioned  and  supported  at  the  bottom  by  proper 
wedges.  A  framework  was  placed  at  each  panel  point,  ex- 
tending below  and  supported  by  the  new  girders.  Planks 
placed  on  these  served  as  platforms  from  which  the  bottom- 
chord  bars  could  be  dismantled. 

> 

President. — In  reference  to  the  remark  made  by  Mr. 
Steflfens  that  the  subject  of  derrick  cars  is  a  little  out  of 
place,  he  is  correct,  but  the  committee  decided — and  I 
think  very  justly — that  as  this  report  covered  the  erection 
of  spans  up  to  200  feet,  it  was  very  proper  to  bring  this 
point  into  discussion.  Now  that  this  question  is  open,  we 
would  be  glad  to  have  any  one  else  give  their  experience. 

Mr.  Killam. — I  can  say  that  during  the  last  two  years 
we  have  remodeled  or  erected  some  125  steel  spans,  either 
by  doubling  up  where  they  were  single  spans  or  by  putting 
in  four  girders  w^here  there  w^re  but  two.  There  were 
three  classes  of  spans:  the  66-foot  spans  were  6  feet  7 
inches  deep;  the  88-foot  spans  were  7  feet  8  inches  deep 
and  the  109-foot  spans  were  9  feet  10  inches  deep.       In 
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no  case  in  erecting  these  spans  did  we  break  traffic  any 
time.  The  spans  were  placed  so  that  they  were  picked  up 
by  the  derrick  car,  one  swung  at  each  end  and  carried  out 
by  the  derrick  and  dropped  over  the  side  and  put  in  place. 
We  erected  in  that  way  one  bridge  of  these  spans,  that  was 
86  feet  high,  no  temporary  work  being  used.  We  erected 
about  101  of  this  class  of  spans.  Some  of  the  members 
present  saw  some  of  them.  It  usually  took  about  two 
hours  to  put  one  of  them  in  place.  We  finished  one  a  few 
days  ago  of  five  spans  of  200  feet.  In  none  of  these  cases 
was  traffic  broken.  We  have  had  to  spend  some  $2,000,- 
000  on  new  bridges  and  doubling  up  old  latticed  girder 
spans  because  they  were  of  the  old  English  type  of  lattice 
truss  bridge  of  depth  one  eleventh  of  the  span,  and  too 
light  for  the  present  heavy  locomotives.  In  no  case  have 
we  broken  traffic.  It  occupied  about  two  hours  to  run  out 
and  put  a  span  in  place.  When  we  came  to  put  in  new 
tracks,  traffic  had  to  be  broken,  but  I  do  not  think  a  train 
has  been  stopped  over  two  hours. 

Mr.  Richey. — I  would  like  to  ask  what  kind  of  a  traveler 
would  be  used  in  putting  in  a  60-foot  span  between  towers 
in  the  erection  of  steel  trestle  or  tower  construction  t 

Mr.  Smith. — I  will  say  that  in  the  replies  received  from 
the  members  the  cantilever  traveler  is  mentioned  as  being 
suited  to  that  work,  and  is  what  you  might  call  a  trolley 
boom.  It  can  be  arranged  to  set  the  towers  and  girders 
as  well.  There  is  a  special  arrangement  that  has  been 
used.  I  do  not  know  that  I  can  recommend  it  as  desirable 
for  all  occasions.  It  has  been  used  with  good  results  in 
the  case  of  viaducts.  At  the  working  end  is  erected  a 
tower,  which  passes  under  a  cable,  and  the  traveler  runs 
forward  on  the  cable.  The  operating  part  of  that  traveler 
is  two  booms  set  just  above  the  level  of  the  rails,  the  width 
of  the  traveler  being  such  that  it  travels  on  the  ends  of  the 
ties.  The  purpose  of  the  design  was  simply  to  furnish  a 
device  which  would  enable  the  setting  of  the  towers  in  ad- 
vance. 
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Mr.  Steflfens.— In  answer  to  the  same  inquiry  will  say 
that  I  will  hand  the  secretary  a  sketch  showing  the  form 
of  traveler  similar  to  the  one  just  described.  This  form 
applies  particularly  to  the  erection  of  viaducts  and  of  ele- 
vated railroad  structures  in  cities.    * 

On  our  Pennsylvania  division,  in  connection  with  the 
construction  of  a  new  line,  the  Susquehanna  Biver  is  crossed 
by  a  deck-plate  girder-structure  of  three  (3)  spans,  each 
of  which  is  85  feet  long.  False  work  of  only  sufficient 
strength  to  carry  cars  was  erected.  Then  by  means  of 
gallows  frames  erected  at  the  ends  of  the  first  span  the 
girders  were  swung  from  the  car  into  position.  Photo- 
graph, showing  general  features  of  such  a  gallows  frame, 
will  be  published  in  the  proceedings  in  connection  with 
the  description  of  the  Curwensville  work.     (See  Fig.  5.) 

On  another  part  of  the  same  new  line,  at  Curwensville, 
H  viaduct  of  a  total  length  of  about  850  feet,  part  of  which 
is  on  tangent  and  the  remainder  on  a  10-degree  curve, 
was  erected.  For  two  spans,  105  feet  and  92  feet  long, 
light  false  work  and  the  gallows  frames  were  used  similarly 
to  the  above.  For  erecting  the  remainder  of  the  struc- 
ture, which  was  typical  viaduct  construction,  consisting 
of  tower  spans  of  30  feet  length  and  main  spans  of  about 
60  feet  length  and  three  100-foot  spans  for  the  river  cross- 
ing, low  cribbing  was  used  to  support  a  track  just  outside 
of  the  masonry  piers.  Supported  on  this  cribbing  and 
straddling  the  entire  structure,  with  sufficient  head  room 
for  cars  containing  girders,  a  three-bent  traveler  was 
erected.  The  girders  and  other  material  were  picked  up 
by  this  traveler  and  carried  out  bodily  into  place  by  pull- 
ing the  traveler  ahead.  Typical  photographs,  illustrating 
the  work  will  be  published  in  the  proceedings. 

Mr.  C.  W.  Richey. — ^We  have  placed  numerous  plate 
girder  spans  on  this  division  with  the  use  of  our  steam 
wrecking  derricks,  but  I  have  never  used  a  regular  derrick 
car  built  especially  for  bridge  erection.  The  last  bridge 
erected  on  this  division  consisted  of  three  spans  of  120- 
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foot  plate  girders  weighing  approximately  50  tons  each. 
These  girders  were  placed  along  side  of  an  existing  bridge 
to  make  double  track  and  in  placing  them  we  used  two 
steam  wrecking  derricks  very  successfully. 

During  the  elevation  of  the  P.,  F.  W.  &  C.  tracks  through 
the  city  of  Allegheny  a  derrick  car,  built  expressly  for  the 
erection  of  steel  work,  was  successfully  used  in  the  erection 
of  plate  girder  spans  and  steel  viaducts,  the  work  of  this 
car  being  very  rapid  and  economical. 

At  Aspinwall,  on  our  new  Brilliant  branch,  there  is  a 
double-track  steel  viaduct  of  600  feet  in  length  in  course 
of  erection  and  a  derrick  car  is  being  used  for  this  work. 

I  will  say  that  for  erection  of  steel  viaducts,  plate  gir- 
der spans  and  short  truss  spans,  I  am  very  much  in  favor 
of  the  derrick  car  for  erection.  In  the  renewal  of  an  ex- 
isting truss  bridge  the  use  of  a  derrick  car  could  not  be 
worked  successfully  on  account  of  disturbances  due  to 
trains  and  would  hardly  favor  its  use  for  this  purpose.  I 
would  rather  use  the  old  frame  traveler. 

Mr.  C.  W.  Kelly. — I  would  like  to  ask  Mr.  Reid  in  re- 
lation to  his  cost  of  $5  in  handling  these  bridges,  if  that 
was  for  bridges  on  single  track  or  if  he  could  set  the  span 
on  another  track  and  pick  it  up  afterwards. 

Mr.  R.  H.  Reid. — This  case  that  I  spoke  of  was  on  double 
tracks.  Our  main  line  is  all  double-tracked  and  part  of  it 
four-tracked,  and  in  replacing  girders  we  set  the  empty  cars 
on  one  track  and  pick  the  girders  out  of  the  track,  place 
them  on  cars  and  shove  them  out  of  the  way,  and  bring  the 
cars  in  with  the  new  girders  on.  We  took  out  five  spans 
of  girders,  total  length  about  200  feet,  and  put  in  five  new 
spans,  and  had  trains  running  over  it  the  same  afternoon. 
That  was  on  our  Buffalo  Division,  where  we  have  from 
150  to  200  trains  per  day  and  we  had  to  keep  them  moving. 

Mr.  Schall. — I  would  like  to  suggest  that  it  would  be  a 
good  idea  to  continue  this  committee,  have  it  present  typical 
plans  for  erection  of  different  kinds  of  bridges  and  bring 
out  the  subject  a  little  more  fully. 
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President. — Mr.  Smith,  will  you  please  pass  the  blue 
prints  and  photographs  which  you  have  around,  so  that 
the  members  can  see  the  various  forms  of  construction. 

Mr.  Smith. — They  are  not  as  broad  in  scope  as  I  should 
like  to  oflEer.  Personally,  without  regard  to  the  commit- 
tee report,  I  am  enthusiastic  in  the  use  of  derrick  cars.  I 
believe  that  for  all  bridges  under  200  feet  in  length  the 
derrick  car  is  the  best.  I  think  that  this  is  a  subject 
that  we  are  all  very  much  interested  in  and  one  in  which 
we  will  become  even  more  interested,  as  railway  companiefi 
will  erect  more  and  more  of  their  own  bridges.  Conse- 
quently I  should  like  to  have  the  committee  on  subjects 
for  next  year  include  this  question. 

President. — ^Mr.  Killam  is  on  the  committee  of  subjects, 
for  next  year.  I  will  ask  him  to  have  something  suggested 
on  that  line  and  I  think  we  ought  to  reach  a  conclusion  as. 
to  what  is  best  to  use. 

Mr.  Killam. — I  would  say  that  I  consider  your  sugges- 
tion a  good  one  as  it  will  enable  the  committee  not  only 
to  consult  with  the  different  railroad  authorities  but  also 
with  the  companies  that  erect  bridges,  and  collect  informa- 
tion on  the  subject. 

Mr.  Burrell. — I  have  heard  all  this  discussion  about  the 
replacing  of  bridges  but  I  have  not  heard  an3rthing  about 
the  best  form  of  traveler  to  be  used  in  construction  work 
at  the  front.  Is  there  any  better  form  of  traveler  than 
that  used  in  reconstruction  for  this  class  of  workt . 

Mr.  Steffena — ^Mr.  Burrell 's  question  has  been  answered 
already.  Much  of  the  work  that  has  been  described  is 
applicable  to  new  work  as  well  as  replacing.  The  viaduct 
that  I  spoke  of  with  low  false  work  is  all  new  work.  The 
method  of  erection  of  viaducts  applies  also  to  new  work,  no 
false  work  being  required  where  overhanging  booms  are 
naed. 

Mr.  Alexander. — Our  road  has  had  its  bridges  erected 
by  bridge  companies  and  we  have  not  erected  bridges  of 
more  than  75-foot  girders  ourselves,  and  these  we  erected 
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with  two  bents.  The  discussion  should  be  based  on  a  cer- 
tain length  of  span.  Our  road  can  handle  girders  with 
derricks  very  well.  There  is  a  great  difference,  however, 
between  handling  girder  spans  and  long  truss  spans.  A 
steam  derrick  will  handle  small  bridges  very  cheaply,  but 
the  traveler  will  handle  the  truss  bridge  without  the  great 
expense  for  false  work  to  carry  the  derrick  car,  and  we  have 
had  it  used  on  our  road  successfully.  The  use  of  one  or 
the  other  depends  on  circumstances.  In  many  cases  I  think 
the  traveler  does  its  work  well.  We  had  a  large  truss 
bridge  erected  on  a  new  road  without  false  work.  It  was 
about  60  feet  above  the  watei*.  One  long  span  was  raised 
on  the  shore  and  was  attached  to  the  next  span  by  heavy 
links.  The  traveler  was  erected  on  top  as  it  was  a  deck 
bridge  pin-connected  with  stiff  bottom  and  top  chords. 
Each  span  was  erected  in  the  same  way.  It  was  done  very 
successfully. 

Mr.  Penwell. — ^We  put  in  seven  trestles,  the  highest  one 
of  which  was  130  feet;  the  spans  measured  about  85  feet, 
the  towers  32  feet.  These  girders  were  put  in  with  a 
traveler  on  top.  I  do  not  think  we  ever  held  a  freight 
train  30  minutes.  There  are  two  conditions  to  be  consid- 
ered: when  you  have  an  old  bridge  to  work  on  and  when 
you  put  in  a  new  one. 

Mr.  Steffens. — ^The  remarks  of  the  preceding  speaker 
reminded  me  of  an  experience  on  our  road  recently.  It 
is  quite  a  different  matter  to  erect  a  traveler  on  the  deck 
of  a  deck  truss  bridge  high  above  the  water  level  than 
where  a  through  truss  bridge  already  exists,  which  can  be 
used  in  erecting  the  traveler.  In  replacing  at  Croton 
Lake  three  deck  spans  with  one  through  truss  span,  384 
feet  long,  this  summer,  a  traveler  of  total  height,  nearly 
80  feet,  was  put  up  under  these  conditions.  The  photo- 
graph (see  Fig.  14)  shows  the  method  of  erecting  the  first 
bent  of  this  traveler  by  means  of  a  trip  bent. 

Perhaps  the  interpretation  of  the  title  of  this  subject 
oan  he  extended  to  include  the  rebuilding  of  a  long  pile 


100 

trestle.  In  rebuilding  such  a  structure  on  the  River  Di- 
vision of  the  West  Shore,  where  the  depth  of  mud  rendered 
necessary  the  use  of  piles  85  feet  long,  it  was  necessary 
to  employ  a  special  method  in  order  that  trafSc  should  not 
be  seriously  interfered  with.  To  obtain  this  result  we 
built  a  traveler  straddling  the  entire  structure  and  placed 
on  the  platform  on  top  of  this  a  pile  driver  with  leads  ex- 
tending down  nearly  to  the  level  of  the  track.  To  date 
the  method  has  been  very  successful. 

Additional  written  discussion  on  subject.  No.  1,  by  Mr. 
J.  P.  Snow,  Bridge  Engineer,  B.  &  M.  R.  R. : 

The  Boston  &  Maine  Railroad  do  not  erect  their  bridges 
as  a  general  rule.  Small  through  bridges  and  nearly  all 
deck  girders  are  erected  by  the  railroad  men,  but  truss 
bridges  of  magnitude  are  erected  by  the  builders. 

Considering  the  subject  by  the  three  divisions  named 
by  the  committee,  girder  spans  can  best  be  put  in,  I  think, 
with  derrick  cars.  Through  girders  can  often  be  built 
alongside  the  site  and  slid  into  place  between  trains,  Sun- 
days being  generally  the  most  favorable  for  such  work. 
Derrick  cars  in  this  case  are  very  convenient  for  clearing 
out  the  track  and  old  bridge. 

In  case  of  deck  bridges  I  prefer  to  have  them  riveted 
up  complete,  when  they  can  be  put  in  place  quite  readily 
by  means  of  a  gallows  frame  at  one  end  and  a  pile  driver 
at  the  other.  A  derrick  car  is  of  course  preferable  to  a 
pile  driver  if  powerful  enoiigh  to  lift  one  end  of  the  com- 
plete span.  If  such  a  derrick  car  is  not  available  a  good 
car  pile  driver  can  be  made  to  serve.  The  leaders  should 
be  blocked  up  on  the  parapet,  a  lashing  put  on  the  leaders 
high  enough  to  carry  a  tackle  to  raise  the  bridge  fropi  the 
car  and  the  other  end  raised  by  a  gallows  frame.  When 
raised,  the  car  is  run  out  under  the  gallows  frame,  the  track 
removed  and  old  bridge  slid  out  or  tumbled  down,  and  the 
new  girders  lowered  to  place.  This  work  can,  of  course, 
be  done  with  jacks,  but  it  is  slow. 

A  gallows  frame   at  each  end  is  an   excellent  rig  for 
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putting   in   small   bridges,   making  in    fact   a   stationary 
traveler. 

For  viaducts  I  prefer  an  overhanging  traveler  which  is 
arranged  to  receive  the  material  from  the  rear  and  trolley  | 

it  forward  to  the  end  of  the  boom.     This  requirement  neces-  i 

sitates  a  complicated  and  expensive  traveler,  but  if  the 
viaduct  is  high  and  ground  rough  I  believe  it  will  pay. 

Where  the  ground  is  such  that  the  material  can  be  dis- 
tributed under  its  final  position,  a  simpler  traveler  can 
be  used.  This  applies  to  new  lines.  For  renewing  via- 
ducts on  existing  lines  such  a  traveler  is  not  feasible. 

For  ordinary  truss  bridges  I  think  the  common  traveler 
on  flanged  wheels  running  on  rails  is  better  than  derrick 
cars,  although  both  combined,  the  traveler  for  holding  the 
incompleted  trusses  up  and  the  car  for  bringing  in  parts 
and  hoisting  to  place,  are  better  than  either  separate. 

Traveler  legs  may  weU  be  made  of  latticed  angles,  in 
which  case  they  admit  of  easy  extension  for  varying 
heights. 

For  bridges  of  many  spans  it  is  necessary  to  move  the 
engine  to  a  support  at  a  pier  unless  it  is  carried  with  the 
traveler,  but  for  ordinary  cases  it  would  seem  hardly  ad- 
visable to  encumber  the  traveler  with  the  engine.  When 
electric  bolsters  are  used  instead  of  steam,  perhaps  they 
may  be  carried  on  the  traveler. 

The  derrick  cars,  referred  to  above,  are  supposed  to  be 
self-propelling.  If  not  so  rigged  they  do  not  deserve  to 
be  considered  as  suitable  tools  for  erecting  bridges. 


II. — ^What  Has  Been  the  Experience  in  the  Use  of  Concbete 
Undeb  Bridge  Bed  Plates  and  Tttrn-Tables  in  Place  of  Pedes- 
tal Stones,  and  What  is  the  Best  Form  of  Material  for  Bed 

'    Plates  Under  Various  Styles  of  Iron  Bridges? 

REPORT  OF  COMMITTEE. 

The  ctiairman  of  this  committee  has  been  too  busy  with  rou- 
tine duties  to  take  the  matter  up  with  the  balance  of  the  com- 
mittee in  time  to  present  a  report  signed  by  the  other  members 
of  the  committee,  but  submits  the  following,  hoping  that  it  may 
be  better  than  no  report. 

Mr.  A.  S.  Markley,  Division  Engineer  of  the  C.  &  E.  I.  Railway, 
has  volunteered  the  following: 

"Our  experience  with  concrete  has  been  attended  with  noth- 
ing but  the  very  best  results.  We  have  100-foot  spans  resting 
on  concrete  same  as  piers  are  made  of,  which  has  been  running 
for  the  past  four  years,  and  there  is  no  indication  whatever  of 
wearing  into  the  concrete  at  the  bearings.  We  have  them  also 
under  center  of  turn-table  where  we  turn  our  largest  engines, 
the  weight  of  the  engine  and  table  having  been  put  on  the  center 
18  hours  after  the  concrete  had  been  put  in  place  with  no  visible 
signs  of  settling  in  any  direction  after  two  years'  trial." 

The  writer's  practice  for  a  number  of  years  past  has  been  to 
make  concrete  bridge  seats  for  the  support  of  superstructures 
on  all  concrete  abutments  and  piers.  This  has  also  been  the 
practice  on  the  road,  with  which  the  writer  is  connected,  for  a 
number  of  years,  and  the  experience  so  far  indicates  that  con- 
crete is  in  every  way  as  suitable  as  stone  bridge  seats,  if  not 
better.  Wherever  it  is  necessary  to  repair  old  stone  masonry, 
or  cut  It  down  for  deeper  structures,  we  almost  invariably  put  on 
a  concrete  coping  or  bridge  seat,  as  it  is  cheaper  to  put  in,  bonds 
the  old  masonry  better  and  gives  a  better  distribution  of  the 
weight  of  the  structure.  The  writer's  observation  is  that  the 
practice  above  stated  is  quite  general.  He  has  found  no  oc- 
casion' to  even  limit  the  size  and  weight  of  the  superstructure 
on  concrete  bridge  seats. 

It  is  considered  essential  that  the  concrete  for  bridge  seats 
and  coping  should  be  of  first-class  Portland  cement  concrete. 

It  is  probable  that  a  great  many  engineers  are  allowing  a  high- 
er unit  pressure  on  bed  plates  resting  on  concrete  than  on  lime- 
stone and  sandstone  masonry,  and  the  writer  believes  that  this 
practice  is  fully  justified.* 

As  to  the  best  form  and  material  for  bed  plates  of  metal 
bridges,  the  writer's  preference  is,  first,  for  jron  or  steel  castr 
ing  and,  second,  for  built-up  bed  or  wall  plates,  designed  so  as  to 
distribute  the  weight  equally  over  the  entire  bearing  and  made 
high  enough  so  as  to  bring  the  rollers  and  bolsters  above  the 
bridge  seats,  where  they  will  be  better  preserved,  especially  the 
rollers.      This  applies  to  all  types  of  metal  bridges. 

Respectfully  submitted, 

C.  F.  LOWBTH, 

OJiairman. 
*  This  statement  is  one  open  to  question.— Ed. 
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DISCUSSION. 

Mr.  Beid. — It  seems  to  me  that  the  use  of  concrete  is 
increasing  rapidly  and  I  think  it  is  only  a  matter  of  time 
when  nearly  all  the  railroads  will  get  into  the  general  use 
of  it.  We  have  gone  into  it  on  the  Lake  Shore  during 
the  past  year  more  than  ever  before.  We  have  stone 
all  around  us  and  yet  we  are  using  from  35,000  to  50,000 
yards  of  concrete  this  year. 

Mr.  Penwell. — ^We  have  been  using  concrete  almost  ex- 
clusively for  the  past  two  years  and  I  would  be  glad  to 
have  this  subject  carried  over  and  made  a  special  subject 
for  next  year.  We  used  granite  concrete  as  a  test  in  one 
case  for  bridge  seats  and  I  have  been  watching  it  very 
carefully.  So  far  all  our  other  concrete  has  been  made 
of  limestone  and  it  has  proven  very  satisfactory.  We 
have  only  this  one  particular  job  made  of  granite  and  I 
would  not  want  to  recommend  that,  however,  unless  it  is 
found  to  be  a  good  thing.  I  will  keep  a  careful  watch  on 
this  and  be  glad  to  report  at  the  next  convention  and  give 
you  the  result  of  my  experience  on  this. 

Mr.  Steffens. — This  is  one  of  the  subjects  where  the 
engineering  department  can  help  out  the  bridge  and  build- 
ings department.  If  the  bed  plates  are  given  sufScient 
area  and  the  unit  stress  on  the  concrete  is  not  too  high,  I 
do  not  think  there  is  any  question  but  that  concrete  is  as 
good  as  stone.  A  unit  pressure  per  square  inch  of  250 
pounds  is  called  for  in  specifications,  but  on  the  New  York 
Central  that  has  been  reduced  to  200  pounds.  We  are 
great  concrete  users,  no  stone  whatever  being  employed 
now.  Of  all  the  bridges  put  in  during  the  program  of 
strengthening  during  the  last  five  or  six  years  there  has 
been  no  crushing  of  concrete,  using  the  unit  values  for 
stresses  noted.  Concrete,  of  course,  must  be  richer  for 
bearings  than  for  use  in  other  places.  The  proportions 
used  on  the  New  York  Central  are  one,  one  and  two.  In 
concrete  bearing  courses  we  use  a  3  x  8  mesh  netting  with  8 
and  10-gauge  wires  electrically  welded.      The  results  have 
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been  uniformly  satisfactory.  In  locations  where  old  ma- 
sonry is  utilized  and  alterations  made  to  bridge  seats,  using 
concrete  on  top  of  the  old  stone,  it  is  our  practice  to  put 
I  ails  in  the  concrete.  There  have  been  no  failures  thuB 
far  and  we  have  no  cracked  masonry. 

President. — ^You  say  that  you  had  no  failures  in  the  last 
five  or  six  years  since  you  used  the  unit  stress  of  200 
pounds  per  square  inch.  ^  Did  you  have  any  previous  to 
thatt 

Mr.  Steffens. — C!oncrete  has  been  used  only  during  the 
present  administration. 

Mr.  Alexander. — I  have  had  a  little  to  do  with  this  ques- 
tion of  turn-table  foundations.  At  first  we  had  some  fail- 
ures. In  some  places  where  poor  concrete  was  used  the 
frost  got  hold  of  it,  but  we  rebuilt  with  good  concrete  and 
it  is  aU  right.  We  have  taken  out  turn-tables  where  the 
foundations  had  gone  to  pieces  where  the  concrete  was  poor 
and  the  moisture  and  frost  got  down  into  it  and  cracked 
it  all  to  pieces.  We  took  out  the  turn-tables  and  built 
concrete  pedestals  and  put  in  cross-laid  rails  in  the  con- 
crete and  put  the  pedestal  on  top  of  the  rail.  In  this  way, 
when  our  concrete  was  made  and  the  turn-tables  placed 
and  ready  to  use,  we  could  use  them  without  any  bad  re- 
sults because  they  were  standing  on  iron  which  reinforced 
the  concrete  until  thoroughly  set.  We  have  built  two  of 
them  in  that  way  successfully. 

Mr.  G.  W.  Andrews. — Concrete,  like  all  other  things,  has 
a  great  many  failures.  This  is  due  in  some  cases  to  the 
men  who  mix  it  not  putting  in  the  amounts  or  proportions 
called  for  in  the  specifications.  The  greatest  cause  of 
failures,  I  am  confident,  is  due  to  the  fact  that  nearly  al- 
ways we  have  an  idea  that  concrete  can  be  mixed  by  an 
ordinary  laborer.  That  is  true  in  one  sense,  but  an  ord- 
inary laborer  should  have  a  skilled  man  to  show  him  how 
concrete  should  be  made.  Moreover  we  have  gone 
ahead  and  mixed  concrete  with  anything  from  gravel  of  % 
inch  to  boulders  of  8  inches  diameter.  If  you  mix  con- 
crete in  good  proportions  and  allow  it  to  set  before  it  is 
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loaded,  you  can  get  good  results,  but  you  cannot  expect 
anything  from  concrete  uijiless  it  is  mixed  in  good  propor- 
tions and  by  men  of  experience. 

Mr.  R.  H.  Beid. — ^We  have  had  very  good  success  with 
our  concrete  and  use  it  for  general  work.  We  use  a  pro- 
portion of  one  of  cement,  three  of  gravel  and  six  of  broken 
stone — crushed  limestone.  The  concrete  that  we  get  from 
that  sets  as  fast  as  we  can  take  care  of  it  and  it  is  very 
hard  and  firm,  much  harder  than  any  sandstone  and,  I 
think,  than  limestone,  but  is  not  so  brittle  as  limestone.  I 
do  not  think  there  is  any  comparison  between  this  con- 
crete and  the  very  best  of  limestone,  as  the  limestone  ma- 
sonry goes  to  pieces  very  rapidly.  I  do  not  know  of  a 
ease  anywhere  on  the  road  where  we  have  had  a  failure 
with  concrete.  This  morning,  at  Elkhart,  I  was  looking 
at  a  center  pier  under  an  85-foot  turn-table,  which  shows 
our  confidence  in  concrete.  I  was  also  looking  at  some 
arches  there  that  we  put  in  a  year  ago  and  they  are  in 
perfect  condition.  A  short  time  ago  when  we  took  out  the 
Ashtabula  Bridge,  I  was  examining  the  concrete  bearings 
that  we  put  in  four  years  ago  and  they  were  in  perfect 
condition.  There  was  not  a  crack  in  them.  They  were 
very  hard  and  came  out  as  a  solid  block.  In  many  cases, 
where  stones  were  taken  out,  they  broke  up,  but  the  con- 
crete came  out  in  single  pieces.  Good  concrete,  if  properly 
placed,  is  better  than  75  per  cent,  of  the  masonry.  I  do 
not  think  there  is  anything  better  unless  possibly  first- 
class  cut  stone. 

Mr.  Killam. — When  our  lines  were  constructed  there 
was  no  concrete  used.  However,  after  a  period  of  years 
light  masonry  will  shake  to  pieces  and  we  have  replaced  a 
good  many  small  culverts  with  concrete,  which  stands  well. 
We  have  replaced  some  bridge  seats  with  concrete.  A 
large  portion  of  the  bridge  seats,  however,  are  of  granite. 
Some  of  our  viaducts  have  stone,  four  feet  square,  on  top 
and  14  inches  thick  under  the  columns,  and  we  took  them 
out  and  put  in  concrete  instead.  In  going  over  the  road 
1  noticed  two  or  three  abutments  that  had  been  in  40  years 
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or  more  and  were  beginning  to  crack.  We  are  building  a 
concrete  wall  around  them,  and  have  put  an  angle  plate  in 
the  bank  and  wrapped  wire  netting  around  it  and  then 
floated  concrete  in  it.  All  our  concrete  work  is  done  by- 
two  or  three  experienced  men,  the  material  is  furnished 
by  4;he  department,  and  in  no  case  have  I  found  defec- 
tive concrete  work  from  one  end  of  the  road  to  the 
other,  except,  as  before  stated,  where  salt  water  is.  In 
one  case  it  was  affected  by  salt  water,  but  fresh  water 
does  not  seem  to  have  any  effect  on  it.  The  piers  of  one 
bridge  that  I  know  of  have  the  comers  eaten  off  by  the 
salt  water.  The  solidity  of  concrete  I  saw  tested  at  a 
place  where  we  have  large  chutes  set  in  with  concrete  col- 
lunns  in  which  the  engineering  department  called  upon  us 
to  cut  holes,  and  I  saw  two  men  work  two  days  going  14 
inches  into  this,  so  you  can  get  an  idea  of  the  solidity  of 
this  concrete.  Concrete,  so  far  as  we  have  used  it,  has 
proved  a  most  excellent  thing.  We  use  sand  mixed  with 
granite  and  clean  as  water  can  wash  it,  which  makes  good 
concrete. 

Mr.  Steffens. — ^We  are  wandering  away  from  the  subject. 
The  wearing  away  of  the  comers  that  Mr.  Killam  speaks 
of  I  imagine  is  due  to  the  action  of  ice  or  drift.  That 
reminds  me  of  the  method  of  reinforcing  the  corners 
of  concrete  work  on  our  system.  We  use  a  rail  on  a  cor- 
ner wherever  an  angle  is  turned.  It  is  thoroughly  bonded 
back  into  the  concrete  by  means  of  bolts,  drilling  holes 
large  enough  in  the  web  or  flange  of  the  rail  to  admit  them, 

Mr.  J.  P.  Parker. — I  imderstood  Mr.  Killam  to  say  that 
salt  water  has  a  bad  effect  on  concrete.  Now  at  San 
Diego  Bay  we  have  a  wharf  with  about  2,000  piles  in  it, 
and  the  only  protection  we  have  found  to  prevent  their 
destraction  by  the  Toredo  and  Limoria  is  to  cover  them 
with  a  cement  jacket  from  the  mud  up  to  the  high  water 
mark.  The  depth  of  water  is  from  30  to  40  feet.  The 
concrete  is  made  of  one  part  cement  and  two  parts  of 
fine   sand.     This   stands   the   action   of  salt   water   there 
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and  the  water  is  very  salt,  so  much  so  that  salt  is  made  there 
quite  extensively  by  separating  the  salt  from  the  water  by 
eyaporation. 

Mr.  Eillam. — ^These  conclusions  that  I  arrived  at  were 
only  from  my  own  observation.  In  fresh  water  I  find  no 
indication  of  decay  in  concrete,  but  in  salt  water  I  do.  I 
have  found  some  failures. 

Mr.  Bailey. — In  winter  time  we  use  salt  in  the  mixture 
to  prevent  freezing,  and  so  far  it  works  all  right.  As  re- 
gards our  experience  with  turn-tables,  the  mixture  we  use 
is  1,  2^  and  4%.  In  one  case  we  had  to  take  out  con- 
crete where  the  drainage  was  bad  and  had  to  use  powder  to 
get  it  out,  as  there  was  no  other  way  of  breaking  it  with 
that  mixture.  Wherever  it  broke,  it  broke  the  stones  in 
it.  As  far  as  my  experience  goes,  you  can  put  any  pres- 
sure on  that  mixture. 

Mr.  Steffens. — The  point  just  brought  out  calls  for  an 
answer.  The  addition  of  salt  to  water  for  mixing  con- 
crete in  winter  has  been  thoroughly  discussed  by  the  en- 
gineering fraternity.  The  celebrated  French  authority 
on  concrete,  Candlot,  has  demonstrated  that  salt  in  mod- 
erate quantities  is  not  harmful  to  concrete. 

The  preferable  method  for  handling  concrete  work  in 
winter  is  to  heat  the  materials.  The  stone  and  sand  can 
be  heated  by  placing  them  on  steam  coils,  steam  for  which 
can  be  supplied  from  the  hoisting  engine  on  the  work. 
One  decided  point  in  favor  of  this  method  over  that  of 
burning  refuse  material  on  the  heaps  of  sand  or  stone  is 
that  the  night  watchman  can  keep  just  enough  steam  pass- 
ing through  the  coils  so  that  by  the  time  the  men  begin 
work  in  the  morning  the  materials  are  warm  and  no  time 
is  lost. 

An  additional  aid  is  to  build  the  forms  for  the  work 
double,  leaving  at  least  six  inches  clear  between  the  walls, 
which  space  can  be  packed  with  manure.  Many  bridges 
have  been  replaced  on  this  system  in  winter.  Where  condi- 
tions demanded  completion  of  the  work,  and  we  have  never 
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had  any  frozen  concrete.  This  point  may  be  especiall}'' 
applicable  to  the  question  of  concrete  work  for  turn-tables. 

Mr.  Burrell. — I  have  heard  no  one  speak  on  the  price,  the 
cost  of  the  labor  and  material.  I  would  like  to  hear  from 
some  one  on  this  subject;  also  of  the  various  kinds  of 
cement  used,  and  the  results. 

Mr.  Schall. — ^That  is  a  different  subject.  The  subject 
now  under  consideration  is  concrete  under  bridge  bed- 
plates. Of  course,  I  suppose  Mr.  Burrell  would  say  that 
he  wanted  to  know  what  it  would  cost  to  use  cement  under 
turn-table  bearings. 

Mr.  Burrell. — It  seems  to  me  that  it  is-a  very  important 
question  as  to  whether  it  would  cost  more  than  masonry. 
I  have  put  concrete  under  one  or  two  turn-tables  with  good 
results  and  it  is  still  in  good  condition.  This  cost  for 
labor  of  unloading,  mixing  and  placing,  including  the  ex- 
cavation of  the  site,  was  from  83  cents  to  $1.25  per  cubic 
yard,  while  the  labor  for  the  same  amount  of  work  on  ma- 
sonry has  cost  me  from  $3  to  $5.25.  I  use  a  mixture  of 
1  cement,  2  sand  and  4  limestone  and,  as  yet,  I  have  seen 
no  indications  of  failure.  I  also  have  two  or  three  bridges 
with  abutments  which  are  solid  concrete  from  top  to  bottom 
of  foundation,  put  in  about  four  years  ago,  and  show  no 
signs  of  check  or  cracks  from  any  cause. 

Mr.  Bailey. — On  our  road  masonry  costs  about  $7  per 
yard. 

Mr.  Steffens. — The  stone  in  that  class  of  concrete  of 
which  I  spoke,  the  1,  1  and  2  concrete,  is  about  %-inch 
diameter.  We  are  going  to  put  this  concrete  under  an  80- 
foot  turn-table,  simply  reinforcing  it  with  rails. 

Mr.  Killam. — I  would  say  as  regards  price,  if  you  con- 
fine it  to  the  question  before  the  committee  of  concrete 
under  bridge  seats,  the  item  is  so  small  that  it  cannot  be 
computed  by  the  yard.  It  is  largely  a  question  of  getting 
the  material  to  the  place  and  putting  it  in.  It  costs  from 
about  $6  to  $7.25  per  yard. 

Mr.  Burrell. — I  wish  to  say  in  regard  to  the  engineering 
department,  then  in  charge  (in  1900  and  1901),  that  the 
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engineer  in  charge  was  not  thoroughly  familiar  with 
cement  work  and  the  handling  of  concrete. 

The  specification  was  1,  2  and  5.  I  showed  a  sample 
of  the  result  of  this  mixture  and  suggested  1,  2  and  4, 
which  was  allowed. 

In  the  mixing  of  the  concrete  I  added  just  enough  water 
to  make  a  plastic  mass  of  the  cement  and  sand,  such  a  mix- 
ture as  would  hold  its  form  when  pressed  in  the  hand. 
This  mortar  was  spread  out  and  the  necessary  amount  of 
stone  was  added  by  spreading  them  over  the  mortar  and 
thoroughly  mixing  until  no  dry  stone  appeared  in  the  mass. 

A  little  water  should  be  added  while  mixing  the  stone, 
as  the  stone  absorbs  the  moisture.  This  mixture  was  then 
placed  in  the  forms  and  tamped  with  an  80-pound  tamper, 
and  the  work'  shows  for  itself  today. 

Mr.  Steflfens. — ^Referring  to  the  question  of  stones  ab- 
sorbing water,  the  remedy  is  to  dampen  the  stone  before 
using  it.  In  regard  to  Mr.  Burrell's  difficulty  with  the 
engineering  department,  whenever  you  are  in  doubt  about 
such  matters  ask  your  neighbor.  I  never  yet  have  sent 
cut  a  circular  to  which  I  have  not  received  some  reply. 
If  my  friends  write  to  me  I  am  only  too  glad  to  give  them 
what  information  I  can. 

Mr.  Alexander. — I  think  perhaps  I  gave  the  impression 
that  we  did  some  very  poor  work.  We  did.  A  local  en- 
gineer or  person  in  charge  had  liberty  to  do  the  work  and 
he  did  it  that  way.  The  two  cases  that  I  cited  were  fail- 
ures, but  they  were  not  all  failures,  and  we  are  building 
good  concrete  and  lots  of  it.  We  use  it  for  bridge  bearings 
and  have  never  had  a  failure  of  bridge  bearings.  We  do 
not  take  the  pains  that  some  of  you  do.  We  take  clean 
gravel  and  make  concrete  of  it  without  any  trouble.  We 
have  also  used  a  good  deal  of  broken  stone.  We  had  some 
young  engineers  who  did  their  work  in  a  hurry,  but  we  are 
now  doing  some  very  good  work. 

Mr.  Burrell. — The  point  that  I  want  to  make  now  may 
not  be  very  close  to  the  subject,  but  in  the  organization  of 
your  forces  it  is  absolutely  necessary  that  you  get  an  in- 
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telligent  man  as  foreman,  who  will  watch  the  men  under 
him  closely  and  see  that  the  work  is  properly  done  in  every 
stage.  This  is  a  class  of  work  that  is  ppen  to  many  ex- 
cuses and  for  that  reason  you  must  be  sure  of  your  fore- 
man. 

Mr.  Sheldon. — I  think  there  are  many  of  us  who  have 
noted  results  of  the  action  of  salt  water  on  concrete  similar 
to  those  of  Mr.  Killam,  finding  that  fresh  water  appears  to 
do  much  less  damage  to  concrete  than  salt  water  in  a  given 
time,  under  similar  conditions. 

Mr.  Steflfens. — One  member  said  that  the  use  of  concrete 
or  stone  under  turn-tables  might  be  determined  by  local 
conditions;  that  if  it  were  necessary  to  apply  the  load  im- 
mediately, it  would  be  best  to  use  stone,  as  concrete  must 
be  allowed  to  set. 

Mr.  Penwell. — ^We  have  overcome  that  largely  by  making 
a  concrete  block  about  two  feet  thick  and  having  it  ready 
to  set  in  the  concrete  bed.  In  this  way  we  get  a  larger 
bearing  than  we  otherwise  would  and  it  has  been  very 
successful. 

President. — This  subject  has  been  pretty  thoroughly  dis- 
cussed and  I  think  it  has  brought  out  the  fact  that  concrete 
under  bed  plates  and  turn-table  piers  is  proper  to  use  and 
that  you  can  get  good  results  from  it,  when  it  is  put  in 
the  way  it  should  be,  proper  mixture  made  and  supervision 
given  the  work.  That  practically  settles  this  subject  and 
T  think  we  can  proceed  to  the  next  subject. 

Mr.  Richey. — I  would  like  to  ask  what  good  concrete  is. 

President. — We  had  a  report  on  concrete  about  three 
years  ago,  made  by  Mr.  Rogers,  filling  about  60  pages  in 
our  proceedings  and  giving  all  methods  of  mixing  con- 
crete, the  proportions  of  cement,  sand,  etc.  I  think  the 
conclusion  of  that  committee  was  that  a  moderately  moist 
mixture  was  best;  at  any  rate,  better  than  a  mixture  that 
was  dry.  If  you  will  go  back  to  that  copy  of  our  pro- 
ceedings you  will  find  a  very  complete  report  on  that  sub- 
ject. 
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III.— Best   Methods    of    Cabino   for   Trbstlbs  while  bbino 

FlIiLBD. 

REPORT   OF   COMMITTEE. 

To  (he  Association  of  Railway    Superintendents  of  Bridges 
and  Buildings: 

GbntiiBmbn:  Yonr  oommittee  selected  to  report  on  Snbject 
No.  3,  viz.:  ''Best  Methods  of  Caring  for  Trestles  while  being 
Filled,"  beg  to  snbmit  the  following  report: 

The  following  list  of  questions  was  prepared  and  submitted: 

No.  1.  Is  the  practice  of  filling  in  trestles  one  that  is  common 
on  the  railroad  yon  are  associated  with? 

No.  2.  Have  you  ever  experienced  any  difficulty  by  reason  of 
vertical  pressure  on  horizontal  timbers  or  lateral  pressure  on 
or  against  vertical  timbers  or  posts  during  process  of  filling? 

No.  3.  Do  you  consider  it  necessary  to  take  precautions 
against  injury  to  trestles  by  reinforcing  before  commencing  to 
fill,  and  if  so  what  is  usual  practice? 

No.  4.  What  general  rule  would  you  follow  in  filling  in  trestle 
bridges  to  prevent  crowding  of  bents  laterally?  Would  you 
work  from  one  end,  or  would  you  keep  dirt  or  filling  matter  of 
uniform  height  throughout? 

No.  5.  What  portions  of  the  bridge  structure  do  you  remove, 
and  what  parts  do  you  allow  to  remain  in  the  filling? 

No.  6.  If  the  removal  of  stringers  from  filled-in  bridges  has 
been  delayed  until  near  the  approach  of  winter,  is  it  safe  and 
common  practice  to  remove  them  at  such  time? 

No.  7.  Is  it  your  opinion  personally  that  deep  fills  should  be 
made  quickly  and  timbers  removed  therefrom  as  soon  as  prac- 
ticable, or  allowed  to  stand  and  settle  before  removing  them? 

No.  8.  Would  you  fill  what  was  practicable  from  below,  or  is 
it  preferable  to  do  it  all  from  on  top? 

Tour  oommittee  has  endeavored  to  examine  into  this  subject 
carefully,  and  while  a  settled  plan  of  action  could  not  be 
adopted  for  all  conditions  these  general  rules  will  apply.  Some 
of  the  replies  we  will  here  reproduce  as  deserving  of  especial 
mention  on  account  of  the  volume  of  work  performed  of  this 
nature  by  the  parties  making  the  report,  and  the  success  which 
has  attended  their  work  makes  the  report  of  certain  value. 

The  following  is  from  Mr.  F.  Ingalls  of  the  N.  P.  Railway 
and  of  this  committee  :   '^  On  my  division,  while  we  have  done  a 
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large  amonnt  of  filling,  there  have  been  but  two  of  any  size,  one 
a  pile  trestle  2,000  feet  long  across  a  lake,  which  was  filled  from 
the  top  of  bridffe  by  train,  the  water  being  about  12  feet  deep 
and  the  top  of  tie  about  6  feet  above  the  water.  In  filling  some 
of  these  piles  were  crowded  out  from  under  the  caps  but  not 
enough  to  materially  affect  the  safety  of  the  structure.  The 
other  was  a  trestle  80  feet  high  and  1,500  feet  long,  with  frame 
bents  set  on  pile  foundations.  In  filling  this  trestle  a  temporary 
track  was  laid  on  each  side  of  the  bridge  and  the  filling  carried 
up  to  within  20  feet  of  the  top  of  the  bridge,  both  sides  being 
carried  up  as  evenly  as  possible.  It  was  then  allowed  to  stand 
for  about  two  years,  when  the  balance  was  filled  up  with  work 
train  from  the  top  of  bridge.  On  account  of  the  care  taken  in 
filling  we  experienced  no  difficulty  by  reason  of  vertical  pres- 
sure on  the  horizontal  timbers  or  lateral  crowding  against  the 
vertical  timbers  during  the  process  of  filling.  In  both  cases  (ia 
the  bridge  across  the  lake  and  in  the  trestle  last  referred  to), 
we  removed  the  ties  and  stringers  as  soon  as  possible  after  the 
filling  was  completed,  as  the  filling  at  that  time  had  a  tendency, 
(which  could  be  depended  upon  to  occur  in  general  practice),  to- 
crowd  the  bridge  out  of  line,  and  the  settling  affected  the  sur- 
face and  we  considered  it  easier  to  keep  the  track  in  a  good 
condition  on  the  dump  than  it  would  be  with  the  stringers  in 
there. 

The  above  is  in  reply  to  questions  1  and  2.  In  reference  to- 
question  No.  3  he  has  never  found  it  necessary  to  reinforce  the 
bridge  before  commencing  to  fill  as  this  work  had  been  started 
before  the  bridge  became  weak  enough  to  call  for  anything  of 
this  kind.  I  would  remove  stringers,  ties,  and  guard  rail,  and 
in  carrying  up  the  filling  keep  it  as  nearly  uniform  in  height  aa 
possible.  If  stringers  in  filled-in  bridges  are  not  removed  until 
near  the  approach  of  winter,  as  a  rule  I  would  leave  them  in 
until  next  season.  Our  reason  for  doing  so  is  that  the  filling 
would  not  have  a  chance  to  settle  and  after  the  ground  was 
frozen  it  would  be  difficult  to  keep  the  track  in  good  surface 
and  line  if  the  stringers  had  been  removed.  In  general  the 
material  used  makes  a  difference  in  filling  bridges.  Heavy 
olay,  which  forms  into  lumps,  does  not  settle  and  pack  as 
closely  as  gravel,  slag,  or  sandy  material. " 

Mr.  Lemond  of  this  committee  finds  on  the  Southern  Bail- 
way  that  it  is  necessary  to  prepare  broad,  substantial  founda- 
tions for  bents  before  commencing  to  fill,  and  if  more  than 
15  feet  in  height  they  put  in  additional  longitudinal  struts 
about  half  the  distance  from  ground  to  top  of  bent  and  allow  it 
to  remain  until  it  has  to  be  removed  to  make  room  for  work- 
men to  pass.  If  trestle  is  over  20  feet  high  they  place  these 
struts  at  intervals  of  10  feet  apart.  This  contemplates  filling 
from  below  with  teams  where  practicable.  They  begin  in  the 
lowest  place  and  fill  in  so  as  to  keep  the  filling  at  uniform 
height  at  all  times,  except  where  trestle  is  located  on  a  hillside,. 
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wbeu  they  use  extreme  caution  to  keep  the  filling  ou  lower  side 
at  all  times  a  little  higher  than  on  the  upper  side.  It  ib  im- 
portant that  base  of  fill  be  started  at  proper  width  and  kept 
approximately  at  the  same  height,  exoept  that  they  find  it  au 
advantage  to  keep  outer  edges  a  little  higher,  the  object  being 
to  keep  the  weight  of  the  filling  inclining  towards  the  center, 
and  retention  of  the  moisture  would  also  assist  in  the  settling 
of  the  filling  matter,  assuming  it  to  be  earth.  Timbers  are 
removed  there  after  the  spring  rains,  and  all  bents  put  in  good 
repair  to  last  at  least  for  two  years  before  filling.  This  they 
calculate  gives  time  for  fills  to  settle  before  removing  timbers, 
and  they  find  it  necessary  to  add  to  the  original  filling  fre- 
quently before  timbers  are  removed. 

On  the  Bessemer  &  Lake  Erie  Railroad  Mr.  Cleveland  of  this 
committee  advises  that  trestles  have  been  filled  until  this  prac- 
tice is  necessarily  near  its  finish.  This  filling  has  been  done 
usually  with  a  centre  plow  and  both  sides  brought  up  uni- 
formly, keeping  the  dirt  at  about  the  same  height  on  both  sides, 
and  no  trouble  has  been  occasioned  by  pressure  in  any  direc- 
tion. He  has  not  found  it  necessary  to  reinforce  trestles  unless 
they  should  be  practically  unsafe  before  commencing  to  fill, 
and  that  condition  is  not  allowed  to  obtain.  Timber  above  the 
caps  is  all  that  is  removed.  It  is  considered  unsafe  to  remove 
stringers  from  fiUed-in  bridges  in  the  fall  ordinarily  unless 
there  is  ample  time  for  the  filling  to  become  solid  before  winter 
sets  in.  He  finds  that  the  time  required  for  a  fill  to  settle 
depends  very  largely  upon  the  nature  of  the  material  used. 
They  recently  filled  a  3,000-foot  trestle  with  slag  where  the 
settlement  was  scarcely  perceptible,  but  where  clay  was  used 
they  find  it  takes  longer  to  settle.  But  in  all  cases  their  expe- 
rience has  been  that  there  is  less  trouble  in  maintenance  where 
fills  have  had  ample  time  to  settle  before  trains  are  run  over 
them. 

The  following  contribution  is  from  Robert  French,  Boad- 
master  N.  P.  Railroad,  where  there  has  been  much  of  this  class 
of  work  done  in  recent  years:  **When  filling  a  trestle  of  more 
than  one  deck  material  collects  on  caps  and  other  horizontal 
timbers  and  causes  them  to  break  under  this  pressure,  and 
often  the  filling  material  falls  upon  these  timbers  breaking 
them,  the  vertical  pressure  bends  and  breaks  thefse  timbers  on 
account  of  material  tattling  away  from  and  under  them. 
Lateral  pressure  seldom  occurs  against  horizontal  timbers 
that  would  cause  damage  or  displacement.  Lateral  pressure  is 
caused  by  slipping  and  sliding  of  the  material  rolling  down  the 
slopes,  and  its  force  is  directed  mainly  against  the  plumb  and 
batter  posts.  All  posts  are  affected  by  the  material  slipping 
longitudinally  or  in  the  direction  of  the  track  where  the  slopes 
usually  incline  from  25  to  65  degp-ees.  If  a  pile  trestle,  single 
deck,  with  piling  reasonably  sound,  no  precautions  are  needed 
unless  piling  are  35  feet  and  over,  or  with  steep  slopes.     Extra 
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longitudinal,  and  perhaps  lateral,  bracing  is  required.  Usual 
practice  is  to  brace,  strengthen,  and  replace  inferior  timber 
before  starting  to  fill;  also  Teatcb  carefully  during  the  work 
and  rectify  weak  places  as  they  show  up  and  make  such 
changes  as  may  be  necessary  to  carry  work  along  safely.  In 
cases  of  trestles  of  more  than  single  deck  it  is  a  good  plan  to 
fill  out  to  foot  of  slope  by  scraping  with  teams,  and  on  the 
balance  to  use  steam  shovel  and  dump  cars.  If  double  deck 
bri(^ge  is  all  filled  from  on  top,  it  will  be  necessary  to 
strengthen  the  middle  caps  and  braces,  using  care  to  oyeroome 
any  injury  due  to  slipping.  Make  fill  loose,  as  much  as  pos- 
sible filling  the  lowest  places  first;  would  not  work  from  one 
end.  Caps  and  all  bent  timbers  remain  in  fill.  If  fill  is  made 
with  good  gravel  or  furnace  slag  the  stringers  may  be  taken  out 
with  perfect  safety  when  weather  is  favorable  and  on  approach 
of  winter,  provided  there  is  gravel  on  hand  to  surface  and  raise 
track  and  better  allow  settlement  of  material  before  removing 
timbers." 

On  the  O.  S.  L.  and  U.  P.  railways  we  have  a  great  deal  of 
this  line  of  work  to  do,  especially  in  the  mountain  districts,  but 
as  a  rule  the  openings  have  been  neither  high  nor  long,  and 
yardage  was  therefore  small  and  the  character  of  the  earth  gen- 
erally dry  and  firm  and  chances  for  accidents  correspondingly 
reduced,  so  that  during  the  time  of  my  connection  with  the 
B.  and  B.  Department  of  the  U.  P.  on  the  Wyoming  division 
we  had  over  200  bridge  openings  filled  over  pipe  culverts^ 
concrete,  stone,  or  other  form  of  permanent  water  way;  and 
during  this  period,  extending  over  a  term  of  about  twenty  years, 
and  subsequently  over  four  years  with  the  O.  8.  L.  Co.  (which 
are  under  one  management),  no  accident,  however  slight,  haa 
ever  marked  the  progress  of  this  work  with  us.  The  class  of 
work  which  has  proved  most  difficult  in  the  line  of  trestle  main- 
tenance, during  filling,  is  that  which  is  built  for  the  purpose  of 
grade  construction;  however,  in  this  case  only  small  dump  cars 
and  engines,  in  use  by  conlxactors,  are  engaged  on  the  work, 
and  this  feature  of  it  is  generally  oared  for  by  the  grading  con- 
tractoTt  and  filling  in  is  done  as  a  rule  from  one  end,  and  fresh 
filling^  constantly  shifting,  makes  it  most  difficult  to  retain 
bents  in  serviceable  condition;  but  the  purpose  of  this  inquiry 
is  not  to  deal  with  this  branch  of  work,  and  we  will  not  pro- 
ceed with  it  further. 

From  the  data  here  received  your  committee  draw  the  fol- 
lowing conclusions : 

1st.  That  in  high  fills  of  timber  trestles,  breakages  of  hori- 
zontal timbers  are  unavoidable,  as  they  are  not  supported  ex- 
cept at  bearings,  and  points  where  posts  are  not  in  direct  con- 
tact with  sills  and  caps  are  also  subject  to  the  same  conditions, 
and  will  also  give  way  under  added  tons  of  filling  material,  so 
that  under  a  heavy  fill  it  is  safe  to  assume  that  the  posts  and 
portions  of  longitudinal  timbers,  with  the  actual  bearings  of 
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caps  and  sills  in  this  vertical  line  of  posts,  are  the  only  timbers 
not  distorted  and  rendered  worthless  by  the  weight  and  set- 
tling of  material  in  the  fill,  therefore  it  should  be  borne  in 
mind  that  the  vertical  timbers  and,  more  strictly  speaking,  the 
plumb  posts,  are  the  only  supporting  timbers' unaffected  by 
the  pressure  of  the  fills,  as  batter  posts  are  affected  in  propor- 
tion to  their  inclination  from  a  vertical  line,  and  to  insure  sta- 
bility in  the  structure  during  filling  the  best  practice  is  to  out 
off  all  horizontal  timbers  when  filling  reaches  a  height  so  that 
they  can  be  eliminated,  as  they  would  then  be  of  no  value  in 
sustaining  a  vertical  position  of  the  bents,  which  (if  filling  is 
carried  up  evenly)  would  be  insured  by  the  filling  matter  all 
around  the  bent,  and  their  use  would  only  tend  to  jthrow  the 
sill  of  next  bent  above  from  its  natural  bearing.  These  timbers 
need  not  be  removed  until  dirt  in  the  fill  reaches  them,  when 
the  necessity  for  their  use  no  longer  exists  and  their  presence 
in  their  natural  position  would  be  a  serious  detriment  to  the 
structure,  as  it  would  be,  in  the  fill. 

2d.  As  we  have  considered  in  the  foregoing  the  importance 
of  keeping  intact  the  natural  position  of  vertical  timbers,  we 
find  that  the  precaution  of  getting  supporting  posts  in  vertical 
line  before  filling  is  a  necessary  one,  and  more  especially  in  the 
heavier  fills,  as  the  fills  of  trestles  (say  20  feet  in  height  or  less, 
single  deck)  is  much  simpler  and  the  trestle  sufficiently  rigid 
for  practical  purpose  of  carrying  trains,  is  all  right  for  resist- 
ing any  pressure  that  could  be  exerted  against  it  in  filling, 
and  a  pile  bent  has  the  advantage  of  having  no  surface  exposed 
to  vertical  pressure,  which  would  be  the  reverse  where  frame 
bents  are  used  supported  by  blocking,  which  bearing  surface 
would  be  increased  where  ground  is  yielding  and  tendency  to 
settle  would  be  increased  accordingly. 

3d.  It  is  generally  recommended,  and  your  committee  con- 
curs in  the  opinion,  that  the  best  results  are  obtained  by  carry- 
ing up  the  filling  level,  and  in  this  way  preventing  the  slipping 
of  the  filling,  which  would  result  in  a  lateral  pressure  and  con- 
sequent displacing  of  bents  or  breaking  of  vertical  timbers,  and 
should  such  manlier  of  filling  for  any  reason  not  be  practical  or 
expedient,  the  trestle  would  be  kept  in  better  position  by  tak- 
ing off  sway-braces  which  would  tend  to  obstruct  the  natural 
settlement  of  the  filling,  and  the  least  resistance  presented  by 
the  structure  to  the  natural  movement  of  the  filling  material 
will  give  best  results  in  maintaining  same  during  the  filling 
period. 

The  foregoing  is  our  opinion  concerning  question  No.  4.  In 
regard  to  question  raised  in  No.  5,  we  find  the  general  practice 
is  to  remove  bridge  ties,  stringers,  and  guard  rail,  leaving  in 
the  c^ps  to  rot  put  in  the  fill.  Since  learning  that  this  is  the 
usual  practice  the  chairman  of  this  committee  has  not  had  the 
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opportnnity  of  adTising  with  other  memberB  as  to  whether  it 
should  be  recommended  as  the  best  practice.  The  stand  might 
be  taken  that  it*  is  immaterial  whether  the  caps  are  released  or 
not;  that  it  takes  time  to  remove  them  when  time  is  an  object 
to  make  the  change  between  trains,  etc.  His  individual  method 
has  always  been  to  remove  the  caps;  they  are  worth  saving  in 
this  country  and  easily  removed,  and  his  opinion  is  that  a  firmer 
and  better  job  results  from  the  removal  of  the  capa  while  it  is 
torn  up  and  ground  is  loose,  and  it  is  then  permanently  finished 
up.  And  unless  a  protest  is  entered  by  his  associates  on  this 
committee,  it  will  stand  as  the  report  that  it  is  preferable  to 
remove  the  caps  along  with  the  other  timbers. 

Belative  to  question  No.  6,  as  to  the  best  time  for  removal  of 
these  timbers,  it  is  apparent  that  change  must  be  made  when 
frost  is  out  of  the  ground,  and  change  should  be  made  also 
when  dirt  is  dry  and  not  in  a  rainy  season.  This  of  course  is 
plain  to  any  one  having  had  charge  of  track  maintenance,  and 
if  a  general,  absolute  rule  is  to  be  laid  down,  the  best  time  is 
during  summer  months  and  not  so  close  to  the  freezing-up  sea- 
son as  to  have  any  great  amount  of  settlement  occur.  After 
that  time,  however,  in  low  fills  where  the  settling  is  slight,  we 
believe  there  are  points  of  advantage  in  getting  timbers  out,  as 
they  can  catch  fire  and  cause  possible  trouble.  If  they  break, 
there  is  no  chance  to  detect  it  until  it  could  be  observed  in  sur- 
face of  track,  and  it  is  our  experience  that  such  a  fiUed-in 
bridge  is  not  as  easy  to  hold  in  surface  and  line  as  when  track 
is  on  the  dump.  We  have  many  calls  for  old  timber,  and  a 
little  old  timber,  we  find,  is  an  important  factor  in  securing 
authority  for  needed  structures  along  the  line.  A  careful 
section  foreman  would  not  allow  a  trifling  settlement  where  the 
bridge  was  to  go  unsurfaced  if  he  had  some  cinders  or  gravel 
handy  to  lift  it  up  with. 

In  regard  to  questions  7  and  8,  it  is  found  that  where  prac- 
ticable it  is  an  economical  plan  to  grade  in  as  much  by  team 
and  scraper  from  below  as  can  be  conveniently  reached,  and 
such  filling  is  pretty  well  packed  as  it  is  made,  and  this  appears 
to  be  the  usual  practice,  but  in  high  fills  it  is  of  course  neces- 
sary to  fill  iu  the  gr<^ater  bulk  of  it  from  the  top.  We  have  re- 
ceived no  drawings  illustrating  methods  for  handling  this  class 
of  work,  and  infer  that  they  are  not  usually  provided,  and  we 
believe  if  they  were  they  could  hardly  prove  of  practical  value. 

This  subject  on  some  of  the  older  railways  of  the  country 
has  ceased  to  be  a  subject  of  serious  concern,  as  the  general 
trend  is,  and  has  been  for  some  time,  towards  the  elimination 
of  the  timber  trestle  in  main  line  bridges  particularly,  and  the 
wisdom  of  such  action  is  apparent  to  all  who  make  the  study  of 
up-to-date  railroading  their  business.    Tour  committee  is  of  the 
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opinion   that  the  ideal  condition   will    be  attained   when   the 

timber  trestle  will  be  eliminated  entirely. 

A.  H.  Kino,   Chairman, 
J.  B.  ShbijDOK. 

H.    D.    CliBYEIiAND. 

A.  J.  Hart. 
F.  Inoalls. 
J.  S.  Lemond. 


DISCUSSION. 

Mr.  King. — It  is  a  question  that  has  been  disposed  of  on 
the  Union  Pacific  and  I  found  in  corresponding  with  the 
members  that  some  of  them  had  but  little  to  say,  as  if  it 
did  not  interest  them  very  much.  I  will,  however,  to  start 
the  discussion,  make  it  a  general  proposition  that  filling 
should  be  carried  up  level  and  that  as  much  should  be 
graded  in  from  below  with  teams  and  scrapers  as  is  pos- 
sible, and,  when  filling  from  the  top,  care  should  be  taken 
to  prevent  any  avoidable  slipping.  Of  course  the  different 
classes  of  filling  make  a  great  difference  in  the  results  ob- 
tained. There  is  but  little  diflSculty  in  filling  low  struc- 
tures if  solid  mat^ial  is  used  on  a  solid  bed,  and  I  believe 
that  the  only  difficulty  experienced  would  be  on  side  hills 
where  filling  was  heavy,  and  you  must  then  take  the  pre- 
caution to  carry  the  filling  up  level. 

President. — I  would  like  to  ask  Mr.  King  if  he  has  in- 
vestigated conditions  where  bridges  are  filled  that  are  lo- 
cated on  sink  holes.  It  seems  to  me  that  is  something 
pretty  serious  and  should  be  handled  very  carefully. 

Mr.  King. — If  it  is  a  pile  trestle  to  be  filled,  there  is  no 
chance  for  lateral  compression,  and  I  think  in  a  case  of 
that  kind,  if  the  filling  is  brought  up  to  a  uniform  height, 
there  is  no  chance  for  any  displacement,  and  I  think  the 
only  difficulty  would  be  where  piling  may  have  been  driven 
for  foundations  and  trestles  framed  on  them.  Then  I 
can  see  why  under  pressure  these  sills  would  be  thrown 
out  of  position.  If  longitudinal  timbers  are  used,  cut 
them  off  so  that  no  pressure  could  be  exerted  on  them.      It 
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is  my  opinion,  however,  that  if  a  bridge  is  properly  sup- 
ported before  filling  and  if  there  are  no  longitudinal  tim- 
bers, there  should  be  no  difficulty. 

Mr.  R.  H.  Reid. — The  question  of  filling  in  trestles  over 
sink  holes  is  one  that  we  have  met  on  the  Lake  Shore  at 
various  times.  We  have  several  large  sink  holes  that  have 
been  filled  in  and  all  of  them  are  now  satisfactory.  On 
one  of  them  I  suppose  they  were  a  year  before  they  got  it 
filled  in  and  got  the  track  in  good  shape.  It  kept  on  set- 
ling  more  or  less,  so  that  we  had  to  keep  on  filling.  We 
have  no  .trouble  with  it  now,  however,  and  have  not  had 
for  nearly  20  years.  In  another  case  we  had  a  sink  hole 
that  went  down  so  that  we  had  to  build  a  track  around  it 
for  several  hundred  feet  on  private  ground.  We  have 
that  filled  in  now  and  have  no  trouble  there.  1  think  the 
place  had  been  filled  in  for  some  time,  as  the  road  had 
been  in  operation  for  25  years  or  more.  This  was  20  or 
25  years  ago.  We  do  not  know  what  started  it,  but  the 
bottom  dropped  out  and  we  had  to  start  in  filling.  Prob- 
ably they  did  not  go  down  far  enough  at  first  to  get  a 
firm  foundation.  We  have  no  trouble  there  now.  Another 
fill  made  under  my  direction  was  on  the  * '  Old  Road. ' '  We 
had  a  bridge  across  a  marsh  there  and  decided  to  fill  it  up 
as  it  was  not  needed  and  was  causing  more  or  less  trouble. 
We  filled  and  filled  with  the  usual  results.  The  trestle 
got  out  of  shape  so  we  had  to  put  the  filling  up  level  with 
the  top  and  put  the  stringers  on  top  of  that  to  maintain 
track.  That  was  about  11  years  ago  and  for  the  last  10 
years  we  have  had  no  trouble.  We  had  another  case  about 
seven  years  ago,  where  we  had  a  trestle  about  375  feet 
long  and  about  25  feet  high  across  a  little  channel  between 
two  small  lakes.  We  decided  to  put  in  a  wooden  box 
drain  there  temporarily  and  later  on  put  in  an  iron  pipe 
inside  of  it.  We  made  a  fill  there  and  framed  the  trestle 
on  pile  bents.  The  bridge  was  built  by  contract  long 
before  we  acquired  the  road,  so  that  we  have  only  hearsay 
records,  but  the  piles  were  supposed  to  be  driven  about  50 
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feet  into  the  bottom,  with  frame  bents  on  them.  We  put 
in  the  box  and  then  started  to  fill  in  and,  as  we  filled,  it 
settled  and  kept  on  settling,  and  then  commenced  to  go 
sideways  and  we  had  more  trouble.  It  got  to  a  point 
after  a  while  where  part  of  the  trestle  settled  as  much  as 
10  feet  in  one  day  and  it  kept  us  pretty  bu£fy  keeping  it 
up  so  that  trains  could  run  over  it  at  all.  We  finally  got 
t^'  a  point  where  we  had  it  all  filled  up  except  75  feet  and 
this  kept  going  down  and  the  ground  on  either  side  kept 
heaving  up.  We  put  3,500  carloads  of  filling  in  a  hole  75 
feet  long,  but  finally  got  it  so  that  it  was  all  right. 

Mr.  J.  F.  Parker. — I  believe  the  subject  now  under  dis- 
cussion is:  The  best  way  to  take  care  of  trestles  while 
being  filled.  This  would  depend  largely  on  conditions 
and  whether  filled  by  teams  or  train.  On  my  division  we 
have  filled  quite  a  number  of  bridges  in  the  last  few  years 
and  the  most  of  them  were  filled  by  the  team  and  scraper 
process.  One  of  these  bridges  was  103  feet  high  and  one 
on  a  10-degree  curve  about  70  feet  high.  While  the  filling 
was  being  done,  men  were  employed  to  tramp  and  pack  the 
filling  solidly  around  the  bents,  the  balance  being  packed 
by  the  tramping  of  the  teams.  We  only  had  about  18 
inches  of  settlement  and  as  soon  as  the  filling  was  com- 
pleted the  stringers  were  removed  and  the  track  turned 
over  to  the  section  men ;  we  have  never  had  any  trouble  with 
our  new  fills. 

Mr.  Hart. — ^We  have  had  considerable  experience.  My 
idea  is  to  fill  through  first  and  then  fill  from  both  sides, 
packing  the  dirt  around  the  posts  and  outside  of  the 
trestle,  cutting  out  all  the  longitudinal  bracing.  In  this 
way  we  have  never  had  any  trouble  at  all  in  filling  trestles. 
We  have  filled  them  as  high  as  100  feet  with  good  results 
and  never  stopped  a  train  or  endangered  traffic  in  any 
way. 

Speaking  about  filling  in  sink  holes:  Each  one  of 
them  would  be  a  proposition  by  itself;  there  are  no  two 
alike.      We  have  one  at  the  present  time  where  we  have 
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put  on  14  sets  of  caps  and  it  is  still  going  down.  The 
piling  in  the  first  place  was  72  feet  long.  At  another 
place  there  is  200  feet  where  we  have  put  in  32,000  cubic 
yards.  Our  neighbor  has  put  in  40,000  cubic  yards.  Fol- 
lowing the  way  that  I  have  outlined  in  taking  care  of 
trestles  we  have  never  had  any  trouble. 

Mr.  Steffens. — The  sink  holes  spoken  of  remind  me  of 
conditions  we  have  to  meet  in  contending  with  the  Hudson 
River  mud,  which  is  a  very  light  material  and  displaces 
very  readily.  In  filling  it  is  necessary  sometimes  to  sink 
old  canal  boats,  if  we  can  get  them  and  if  conditions  will 
permit.  In  one  case  on  the  Hudson  Biver  Division  it 
was  found  impossible  to  fill  a  trestle  and  the  expedient 
was  adopted  of  making  a  platform  of  logs,  several  layers 
thick,  and  placing  the  fill  on  that.  That  fill  is  standing 
today.  It  settles  slightly  in  several  years,  enough  so  that 
the  track  has  to  be  surfaced  up  occasionally.  This  sub- 
ject is  a  very  large  one  and  has  been  taken  up  in  the  field 
to  a  large  extent  on  the  New  York  Central.  Our  division 
engineer  has  had  great  experience  in  the  last  three  years 
and  I  hope  to  submit  next  year  a  paper  covering  all  the 
points  of  interest. 

Mr.  Alexander. — This  matter  of  filling  trestles  is  one  that 
is  pretty  well  understood  by  all  the  members,  but  I  might 
say  that  we  follow  the  same  procedure  as  is  recommended, 
taking  off  the  horizontal  timbers  when  they  can  be  spared, 
and  we  also  remove  every  other  tie,  so  that  the  filling  may 
go  down,  and  we  put  in  blocks  between  the  ties  so  that  a 
wheel  would  not  drop  between.  The  bridge  floor  is  com- 
paratively safe  for  running  trains  and  yet  the  filling  may  go 
through  between  the  ties.  We  usually  have  our  trestles 
filled  by  contract.  Otherwise  we  have  nothing  to  contend 
with.  I  might  speak  of  sink  holes.  We  had  one  particu- 
lar case  of  this,  a  little  place  perhaps  300  feet  long.  When 
nearly  filled,  it  settled  quite  badly.  We  widened  the  fill 
to  keep  dirt  outside  of  the  tie  from  rising  up,  and  soon 
stopped  it. 
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President. — The  Southern  Pacific,  I  believe,  had  a  good 
deal  of  trouble  in  filling  their  bridge  across  Salt  Lake. 

Mr.  King. — That  piece  of  work  is  handled  by  the  engineer- 
ing department  and  I  have  not  had  a  chance  to  see  how  it 
was  done.  They  have  had  a  good  deal  of  trouble,  however, 
in  trying  to  accomplish  this  work.  They  drove  temporary- 
piling,  as  I  understand  it,  and  they  were  not  driven  to  the 
depth  that  they  would  have  put  down  permanent  piles,  and 
they  have  had  a  good  deal  of  trouble  extending  over  six 
months  of  the  year.  They  have  driven  piles  in  there  90 
feet  long.  After  the  time  came  when  they  were  ready  to 
fill,  they  commenced  to  fill  with  rock.  It  is  simply  a  mat- 
ter of  having  more  material  now,  and  there  is  no  remedy 
except  to  keep  on  putting  in  rock  and  reinforce  it  by  driving 
piling.  Now  they  have  it  so  that  it  keeps  up  in  pretty  good 
shape.  This  question,  of  course,  relates  to  the  maintenance 
of  trestles  while  being  filled.  The  body  of  this  fill  kept 
spreading  and  coming  up  on  the  sides. 

Mr.  Steffens. — Isn't  there  a  Union  Pacific  man  here  who 
could  give  details  of  that?  I  also  had  in  mind  that  Salt 
Lake  affair  just  mentioned  and  have  heard  it  said  that  the 
bottom  was  of  crystalline  salt  and  that  the  piles  punched 
through  the  stratum  into  softer  material. 

Mr.  King. — I  understand  that  was  the  theory  advanced  in 
the  first  place. 

Mr.  Penwell. — My  observation  has  been  that  the  worst 
trouble  in  taking  care  of  bridges  while  being  filled  is  the 
fact  that  we  run  a  train  over  it  and  unload  the  dirt  and  let 
it  fall  down  any  way  it  may.  I  think  that  while  the  dirt 
is  being  unloaded,  or  immediately  after  each  train  is  un- 
loaded, if  you  would  have  men  go  in  there  and  tramp  it 
down  around  the  posts  and  then  take  off  the  longitudinal 
braces  as  you  go  along,  you  would  do  away  with  a  good 
deal  of  trouble,  and  it  is  my  experience  that  this  is  the 
most  practical  thing  to  do.  We  have  not  many  sink  holes, 
but  have  one  place  that  we  are  investigating  for  filling.  It 
is  an  opening  about  800  feet  long  and  70  feet  deep.       A 
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20-foet  arch  will  carry  all  the  water  and  in  additiou  to 
that  we  want  a  20-foot  arch  for  the  roadway.  We  have 
been  discussing  the  practicability  of  filling  this  place,  and 
I  have  concluded  that  it  can  be  done  successfully  if,  while 
we  are  unloading  this  dirt,  we  put  teams  iii  there  and  begin 
the  foundation  full  width  and  thoroughly  tramp  it  down. 
The  only  question  would  be  the  length  of  time  we  could 
carry  that  steel  structure  in  the  ground.  I  think  that  if 
proper  care  is  taken  that  we  should  have  no  trouble  in 
filling  up  bridges. 

Mr.  Henson. — I  have  had  some  experience  filling  bridges. 
I  had  the  care  of  a  pile  trestle  while  being  filled  that  was 
over  an  opening  52  feet  deep.  We  put  in  from  100  to  150 
carloads  of  material  a  day.  We  used  two  plows,  side  plow 
and  plow,  to  plow  off  both  sides.  We  would  plow  the  ma- 
terial oflf  at  any  point  we  wanted  it,  some  times  anchoring 
the  plow  and  pulling  cars  under  it,  unloading  some  20  cars 
in  one  place.  I  took  out  all  line  girts  and  every  other  tie. » 
Some  few  piles  pulled  down  from  the  cap,  although  it  was 
comparatively  a  new  bridge.  Four  men  took  care  of  this 
bridge  while  being  filled. 

Mr.  Hart. — Answering  Mr.  Penwell  in  regard  to  the 
length  of  time  the  structure  could  be  carried  in  the  ground 
after  being  filled.  All  the  settlement  you  would  have 
after  a  year  would  be  hardly  noticeable  in  carrying  the 
track.  Once  in  every  couple  of  months  you  could  bring 
up  the  track  in  shape.  The  first  year,  though,  you  can 
always  figure  on  a  ten  per  cent,  shrinkage.  I  would  always 
take  out  the  ties  and  caps,  leaving  in  all  the  balance.  As  I 
said  before,  I  kept  a  man  leveling  the  dirt  around  the  posts 
and  keeping  it  solid.  I  think  if  this  is  done,  there  will  be 
no  trouble  whatever. 

Mr.  Perry. — ^We  have  filled  up  between  three  and  four 
miles  of  trestle  in  the  last  few  years  by  dumping  the  ma- 
terial through  the  top  of  the  trestle  between  the  ties  down  to 
the  bottom  of  the  trestle.  We  kept  it  leveled  off  as  it  was 
filled  and  we  never  had  any  serious  trouble  in  filling  our 
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trestles  in  this  way.      Last  summer  we  filled  up  about  three 
quarters  of  a  mile  in  the  same  way. 

As  far  as  sink  holes  are  concerned,  we  have  had  but 
few  on  the  road.  We  had  two  in  the  last  eight  years  and 
those  we  filled  in  with  stone  and  slag.  They  were  soft 
clay  holes  and,  since  being  filled,  we  have  not  had  any 
trouble  with  them. 

Mr.  Clark.— While  I  was  with  the  P.  &  W.  road,  we  filled 
a  great  many  with  molten  slag  and  refuse  from  the  iron 
works.  By  chemical  action  it  cements  almost  into  a  solid 
rock.  We  have  probably  filled  a  couple  of  miles  of  it  in 
the  last  14  years. 

Mr.  Carpenter. — I  have  had  some  little  experience  in 
filling  trestles,  and  in  looking  over  the  advance  copy  of  this 
report  I  might  speak  of  a  few  points  which  would  be  of 
interest  to  some  of  us.  It  is  a  common  thing  on  our  road 
to  fill  trestles,  but  we  have  filled  only  a  few  large  struc- 
tures. We  filled  one  recently  25  feet  high,  where  we  had 
good  soil,  and  had  no  trouble.  We  have  had  no  diffi- 
culty whatever  with  vertical  pressure  on  the  horizontal  tim- 
bers and  very  little  with  the  lateral  pressure.  We  have 
had  a  few  piles  pushed  out  of  place  but  not  so  far  but 
that  we  could  carry  the  track  on  the  same  caps.  I  have 
been  in  the  habit  of  reinforcing  trestles  somewhat,  if  they 
were  advanced  in  age,  by  putting  in  new  sills  and  renewing 
the  sub-sills.  We  are  now  about  to  fill  a  trestle  24  feet 
high  with  dirt  from  an  embankment  on  a  new  line  which  is 
about  20  feet  track  centers  away.  To  overcome  the  side 
thrust  we  have  put  in  braces  against  the  batter  post,  as  the 
greater  pressure  will  come  that  way,  although  the  intention 
is  to  fill  this  trestle  with  teams  and  scrapers.  On  this  same 
ground  we  have  not  what  you  would  exactly  call  sink 
holes,  but  there  are  one  or  two  spots  under  the  trestle,  which 
were  very  soft,  where  we  have  had  a  good  deal  of  trouble  in 
keeping  it  in  surface  and  line,  it  being  on  a  four-degree 
curve.  I  made  an  attempt  to  overcome  this  by  digging 
trenches  running  through  between  the  bents  and  verging 
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into  a  general  ditch  leading  longitudinally  along  the  side 
of  the  trestle  and  into  the  creek.  After  that  we  had  no 
trouble  in  keeping  this  trestle  in  line  and  surface,  and  with 
this  process  of  draining  the  ground  I  anticipate  very  little 
trouble  in  keeping  it  in  line.  I  shall  be  glad  to  say  some- 
thing on  the  result  of  this  experiment  at  our  next  session, 
by  which  time  we  shall  have  had  this  trestle  filled.  We 
usually  fill  in  our  trestles  and  bridges  by  filling  all  over  and 
not  beginning  at  one  end.  Most  of  it  has  been  with  small 
dump  cars.  We  fill  the  lowest  place  first  and  bring  it  up 
to  a  level ;  then  form  a  trench  along  the  center  from  end  to 
end  of  the  fill  so  that  the  rains  will  wet  it  down  and 
solidify  the  fill.  After  we  get  it  up  to  grade  we  remove 
every  other  tie  and  fill  it  right  up  to  the  surface.  Then 
we  put  in  a  few  ties  and  the  section  forces  maintain 
the  track,  unless  we  have  some  soft  material.  In  the  case 
of  higher  trestles,  we  have  one  that  has  been  filled  about  a 
year,  all  but  about  60  feet  in  the  center,  where  we  contem- 
plate putting  in  an  arch.  We  will  fill  it  this  fall  and 
take  the  stringers  out.  We  do  not  remove  anything  below 
the  stringers,  and  have  in  several  cases  left  the  stringers 
in  over  the  winter.  It  is  my  experience  that  it  is  best 
to  fill  trestles  from  the  top,  as  the  drop  of  the  dirt  solidifies 
it. 

Mr.  Alexander. — Some  three  years  ago  we  filled  some 
trestles  that  were  quite  important — one  on  a  six-degree 
curve,  20  feet  high,  and  quite  a  long  fill.  We  put  up  a 
small  gasoline  pump,  laid  piping  and  carried  a  hose 
up  there  and  kept  wetting  it  down.  The  result  was  that 
when  we  had  it  filled  we  took  the  stringers  out  and  put  ties 
on  the  dirt  and  never  had  any  trouble.  We  have  also 
done  this  with  other  bridges,  and  at  one  place  where  it  was 
deeper  than  this.  We  decided  that  the  filling  should  be 
settled.  As  this  was  connected  with  a  steel  bridge  at  both 
ends  and  we  did  not  wish  to  have  it  out  of  surface,  we 
filled  it  and  wet  it  down  and  took  the  stringers  out.      I 
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consider  this  a  good  plan  and  would  recommend  that  the 
filling  be  wet  when  convenient  to  do  so.* 

Mr.  R.  H.  Eeid. — ^We  are  filling  now  at  Ashtabula  a 
trestle  between  75  and  80  feet  high,  which  was  built  there 
for  temporary  use  and  of  sound  timber.  We  braced  it 
horizontally  and  put  on  about  all  that  we  could  see  any 
reason  for,  and  afterwards  put  on  some  more  bracing 
and  had  it  about  as  solid  as  possible.  We  commenced 
putting  in  about  150  cars  a  day  and  had  a  force  of  men 
below  leveling  and  spreading  it  out  to  avoid  horizontal 
crowding.  Notwithstanding  all  the  pains  we  took  with 
that  trestle,  many  of  the  braces  crowded  out.  The  last 
time  I  was  down  there  I  saw  a  long  stretch  of  longitudinal 
bracing  standing  about  eight  or  ten  feet  from  the  bents. 
At  that  time  the  trestle  was  buried  so  deeply  in  the  dirt 
that  it  did  not  make  any  difference.  Unless  bracing  is  very 
heavy  and  put  on  firmly  the  filling  will  break  it.  In  many 
cases  this  bracing  has  been  crowded  away  or  has  been  broken 
so  as  to  be  practically  worthless. 

Mr.  Aldrieh. — Speaking  about  your  sink  holes.  Some 
years  ago  we  had  a  sink  hole  on  the  New  England  road  that 
we  wanted  filled.  Our  chief  engineer  thought  it  best  to 
build  a  temporary  trestle  to  run  over  while  the  old  trestle 
w^as  being  filled.  We  did  so.  It  was  a  trestle  about  300 
feet  long,  and  we  had  driven  piles  in  at  one  place  about  80 
feet  long,  driving  the  piles  down  flush  with  the  mud.  There 
was  no  bracing  on  the  piles.  We  began  to  fill  this  trestle 
and  got  it  filled  about  13  feet  in  the  deepest  places,  when 
these  piles  commenced  to  spread  all  over  the  bottom  so  far 
that  it  tipped  right  over  on  end.  We  put  old  flat  cars  for 
pontoons  at  the  bottom,  laid  longitudinally,  and  laid  our 
stringers  on  top  of  these  pontoons.  The  mud  kept  rolling 
up  until  it  got  on  a  level  with  the  original  track  and  pushed 
our  new  trestle  out  of  line.  We  then  used  telegraph  poles 
and  braced  from  tree  to  tree  in  the  swamp  so  as  to  hold  that 

*  The  method  mentioned  is  obviously  of  ase  only  in  cases  where  the  filling 
material  is  of  a  light,  dry  variety,  and  woald  be  of  comparatively  no  value  for 
clay  or  stone  fills.^En. 
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temporary  trestle.  We  finally  held  it  and  filled  it,  but  to- 
day the  mud  is  almost  on  a  level  with  the  track. 

Speaking  about  filling  trestles  where  there  is  a  hard  bot- 
tom. We  had  on  the  line  a  trestle,  105  feet  deep  at  the 
deepest  place,  and  they  started  to  fill  it  with  a  plow,  plow- 
ing the  material  off  of  flat  cars  by  placing  the  cars  on  the 
trestle  the  entire  length  of  the  trestle  and  pulling  the  plow 
the  whole  length.  They  stopped  them  from  continuing 
that  way  and  had  them  place  the  cars  over  the  deepest  part 
and  had  it  carried  out  on  a  level  and  in  that  way  we  filled 
it  without  any  trouble. 

I  heard  some  of  the  members  talk  about  taking  off  braces. 
I  do  not  understand  why  they  take  off  the  braces.  If 
a  trestle  is  worn  out  so  that  they  want  to  fill  it  I  should 
think  they  would  need  the  braces  to  hold  it  in  place  while 
it  was  being  filled.  Also  in  regard  to  tamping  the  dirt. 
It  does  not  seem  that  they  could  do  much  with  the  material 
we  have,  which  is  mostly  gravel.  It  does  not  seem  to  me 
that  it  needs  much  tamping. 

President. — I  think  we  have  covered  that  subject  pretty 
thoroughly  and,  if  there  is  no  further  discussion,  we  will 
go  to  the  next  subject. 
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IV.—  Best  Forms  op  Construction  for  Engine  Houses. 

REPORT   OF   COMMITTEE. 

To  the  Aseociation  of  Railway  Superintendents   of  Bridges 
and  Buildings  : 

In  April,  1904,  the  following  circalar  was  mailed  to  all  mem- 
bers of  this  Association  and  to  others  who  might  be  interested 
in  the  subject: 

The  committee  on  the  above  subject  desires  your  co-operation 
in  the  preparation  of  a  report  which  will  be  of  interest  and  value 
to  all  concerned. 

The  wording  of  the  subject,  '*Best  Forms  of  Construction," 
seems  to  indicate  a  somewhat  general  treatment  of  the  matter, 
though  any  details  of  construction,  such  as  heating,  pits,  roof, 
jacks,  floors,  etc.,  will  no  doubt  be  acceptable. 

The  committee  earnestly  requests  information  on  the  follow- 
ing lines: 

1.  Best  form  of  engine  house,  whether  round,  rectangular,  or 
other  shape. 

2.  Arrangement  of  tracks,  turntable,  or  transfer  table. 

3.  Best  materials  for  buildiup;,  whether  stone,  brick,  frame, 
frame  and  brick,  or  other  type  of  construction. 

4.  Any  information  obtainable  concerning  heating,  pits,  roof* 
jacks,  floors,  etc. 

Please  send  blue  prints  and  information  in  detail  wherever 
possible. 

Any  information  or  suggestions  concerning  new  types  of  con- 
struction will  be  gladly  received. 

An  early  reply  will  be  greatly  appreciated,  as  we  wish,  if  pos- 
sible, to  have  the  report  completed  before  the  beginning  of  the 
busy  season. 

Replies  were  received  from  twenty-five  (26)  members,  many 
of  whom  sent  complete  blue  prints  of  engine  houses,  with 
details  of  construction.  These  letters  contain  m*uch  useful 
information,  and  will  be  found  in  condensed  form  in  the  appen- 
dix to  this  report.  The  blue  prints  are  here  for  the  examina- 
tion of  any  who  are  interested  in  general  plan  or  details. 

The  round  or  partly  circular  engine  house  is,  of  course,  by 
far  the  most  common  form  of  construction,  and  the  best  modern 
practice  in  the  building  of  this  type  of  engine  house  is  shown 
by  the  blue  prints  which  form  a  part  of  this  report. 

Different  forms  of  rectangular  engine  houses  have  been  used 
in  England,  Canada,  and  in  this  country.  These  may  be  gen- 
erally divided  into  three  classes:  1,  Longitudinal  tracks  in 
rectangular  building;  2,  transverse  tracks  in  rectangular  build- 
ing; 3,  diagonal  tracks  in  rectangular  building. 

The  engine  house  of  the  Terminal  Railway  at  St.  Louis,  Mo., 
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plans  of  which  are  shown  herewith,  represents  a  partial  combi- 
nation of  the  first  two  classes.  The  engine  honse  and  machine 
shop  of  the  Pere  Marqnette  Railway  Company  is  an  instance  of 
the  second  class.  Your  committee  has  been  unable  to  secnre 
any  plans  of  the  third  type,  although  such  a  plan  is  mentioned 
in  the  following  extract  from  an  article  on  a  ''Comparison  of 
Circular  and  Rectangular  Engine  Houses,"  in  the  editorial  pages 
of  the  ^Engineering  News  of  March  8,  1904: 

"In  our  issue  of  October  19,  1889,  appeared  a  paper  on 
^Railway  Shops,'  by  Mr.  J.  Davis  Barnett,  assistant  mechanical 
superintendent  of  the  Grand  Trunk  Railway,  in  which  reference 
was  made  to  a  common  English  type  of  rectangular  engine 
house,  with  parallel  longitudinal  tracks  and  exits  at  each  end. 
An  example  cited  was  an  engine  shed  at  Montreal,  on  the  Grand 
Trunk  Railway.  This  was  76x282  feet,  with  five  tracks,  accom- 
modating 25  long  engines  with  tenders.  Another  on  the  same 
road,  at  Lindsay,  was  62x250  feet,  with  two  through  tracks 
(having  continuous  ash  pits)  for  10  running  engines,  and  one 
through  track  for  engines  under  repairs,  being  washed  out  or 
waiting  under  steam  for  trains.  In  our  issue  of  May  9,  1891, 
in  describing  the  shops  and  yards  of  the  Union  Pacific  Railway 
at  Cheyenne,  Wyo.,  we  presented  a  plan  showing  that  a  rectan- 
gular building  with  five  parallel  tracks  280  feet  long  would  give 
the  same  capacity  as  the  30-stall  roundhouse,  but  with  a  great 
economy  in  space  covered.  With  exits  at  both  ends,  no  more 
than  two  engines  would  have  to  be  moved  to  get  at  any  engine, 
but  as  a  matter  of  fact,  with  a  little  systematic  care  in  placing 
the  engines,  there  need  be  little  handling  of  the  engines.  The 
plan  for  rectangular  houses  suggested  by  Mr.  Walter  G.  Berg, 
chief  engineer  of  the  Lehigh  Valley  Railway,  provides  for  short 
transverse  tracks  through  the  building,  thus  avoiding  the  diffi- 
culty of  handling  engines  on  long  tracks.  In  this  connection 
we  quote  the  following  remarks  from  Mr.  Berg's  book  on 
'Buildings  and  Structures  of  American  Railways ' : 

"  'Large  square  engine  houses  are  sometimes  preferable* 
owing  to  the  shape  of  the  ground  space  available  for  the  house 
and  track  approaches,  and  also  where  an  engine  house  is  to  be 
used  for  considerable  repair  work  in  addition  to  housing 
engines.  Large  square  houses  have  marked  advantages  under 
certain  conditions,  and  merit  more  attention  in  practice.  An 
engine  house  for  a  limited  number  of  engines  consists  usually 
of  a  rectangular  building,  with  a  length  in  excess  of  the  largest 
engine  used,  and  width  dependent  on  the  number  of  tracks. 
Sometimes  it  is  made  long  enough  to  accommodate  two  or  more 
engines  on  the  same  track;  it  is  not  good  practice  to  place  more 
than  two  engines  in  one  stall,  and  even  then  there  should  be 
doors  at  the  rear  of  the  house,  as  otherwise  it  would  be  difficult 
to  get  out  the  rear  engine  if  the  one  in  front  did  not  have  steam 
ap.      The  approach  is  usually  by  a  ladder  track.     For  very 
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large  square  engine  houses,  a  transfer  table  is  used  wifch  good 
results,  especially  where  the  transfer  table  is  located  some  dis- 
tance from  the  house,  so  as  to  give  a  space  for  enginei^  to  stand 
between  the  house  and  the  table  in  case  of  fire.  The  advan- 
tages of  a  square  house  with  special  track  approach  aro,  that 
delays  from  breakdowns,  blockades,  or  loss  by  fire  are  not  so 
liable  to  occur;  the  house  is  cheaper  and  simpler  to  build,  espe- 
cially for  a  small  house  with  only  a  few  stalls;  and  the  engine- 
house  foreman  will  have  a  better  oyersight  over  the  whole 
building  than  in  a  roundhouse,  which  is  quite  important  where 
there  is  considerable  work  and  repairs  to  be  done  around  the 
engines.  But  the  disadvantage  of  a  track  approach  is  that  it 
takes  up  considerable  ground  space. ' 

'<  While  roundhouses  with  the  entire  space  roofed  over,  to 
form  a  circular  rather  than  an  annular  building,  are  but  little 
used,  it  will  be  of  interest  here  to  note  some  large  roundhouses 
of  this  kind  built  by  the  Eastern  Bailway  of  France  in  1892,  at 
Noisy-le-Sec  and  at  Troyes-Preize.  At  both  of  these  places 
there  are  two  roundhouses,  with  a  repair  shop  between  them. 
The  roundhouses  form  complete  circles,  230-foot  radius,  and 
are  composed  of  steel  arch  ribs  resting  on  pin  bearings  on  low 
pedestals,  and  with  their  tops  butting  against  a  circular  girder 
carrying  the  ventilator.  The  clear  height  is  84  feet  4  inches, 
or  108  feet  3  inches  to  the  top  of  the  ventilator.  In  the  center 
is  the  turn-table,  from  which  radiate  52  tracks.  A  diametrical 
track  runs  through  both  roundhouses  and  the  shop  between, 
and  each  house  has  also  three  of  its  radial  tracks  extended 
through  the  sides  to  connect  with  the  yard  tracks.  A  circular 
brick  wall  is  built  just  outside  the  pedestals  of  the  steel  ribs, 
and  light  steel  frames  extend  from  this  to  the  structural  frame 
work  to  carry  the  lower  part  of  the  roof.  The  cost  was  $54,974 
(or  $1,696  per  stall),  as  compared  with  $50,820  (or  $1,588  per 
stall)  for  the  older  plan  of  an  annular  building.  The  extra  cost 
was  thought  to  be  warranted  by  several  advantages:  1,  AH 
handling  of  engines,  cleaning,  repairs,  etc.,  is  done  under 
cover;  2,  there  is  more  space  around  the  engines;  3,  the  light- 
ing is  better;  and  4,  the  engines  are  far  enough  from  the  walls 
to  permit  of  cleaning  the  tubes." 

An  article  by  Mr.  George  P.  Nichols,  in  the  same  number  of 
the  Engineering  News  (March  3,  1904),  shows  a  cross  section 
of  a  proposed  rectangular  engine  house,  and  comparative 
ground  plans  of  circular  and  rectangular  engine  houses  of 
about  the  same  capacity.  In  connection  with  the  use  of  an 
electric  transfer  table  we  quote  the  following  from  Mr.  Nichols' 
article: 

"Regarding  the  reliability  of  the  electric  transfer  table  as 
compared  with  the  turn-table,  after  the  experience  of  building  a 
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luge  numb«r  of  tr&nefer  tablea  used  in  all  parts  of  the  ooantr; 
and  under  ev«rj  conceivable  condition,  I  have  found  it  to  be 
eqnallj  as  reliable  aa  the  torn-table^  In  fact,  I  have  never 
known  an  electrio  transfer  table,  properly  designed,  to  meet 
with  any  disabling  mishap.  As  a  matter  of  precantion,  a  hand 
attachment  can  be  provided,  which,  however,  I  do  not  consider 
necessary.  Should  an  extra  precaution  be  deemed  desirable, 
a  second  table  can  be  provided  to  ran  in  the  same  pit,  which, 
of  course,  would  increase  the  coat.  The  speed  of  a  transfer 
table  when  loaded  with  a  standard  engine  ready  for  the  run, 
can  be  between  125  feet  and  250  feet  per  minnte,  and  with  the 
high  speed  gear  thrown  in  (or  moving  the  table  when  empty, 
the  speed  can  be  at  least  donbled.  One  of  the  largest  tables 
bnilt  runs  at  a  speed  or  800  feet  per  minute  when  empty  or 
with  a  light  load." 

As  a  slight  basis  of  comparison  between  the  circular  form  of 
house  and  the  two  most  prominent  rectangular  types  we  pre- 
sent this  brief  table: 
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■  The  figures  for  circular  or  annular  type  were  based  on  a 
bonse  429  feet  in  diameter  with  75-foot  turn-table,  inside  wall 
92  feet  from  edge  of  table  and  stalls  85  feet  deep;  inside  wall  of 
house  was  taken  at  S4  feet  high  and  outside  wall  at  20  feet. 
Capacity  64  engines. 

The  reotangnlar  house  was  asanmed  to  be  470  feet  long  and 
242  feet  wide,  with  70-foot  tranater  table  running  lengthwise, 
leaving  65-foot  stalls  on  either  side.  The  end  walls  were  taken 
at  20  feet  high  at  outside  and  32  feet  high  at  center. 

These  are  similar  to  the  comparative  plans  of  Ifr.  Geo.  P. 
Nichols  in  the  Kngim-iring  Newa  of  March  3,  1904. 
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For  the  three  rectangular  houses  with  two  transfer  tables  the 
plan  of  the  Terminal  Railway  Association  of  St.  Louis,  Mo., 
was  taken,  assuming  height  of  24  feet  for  ends  of  building  at 
outside  and  28  feet  at  center. 

In  the  appendix  will  be  found  a  letter  from  Mr.  Nichols,  giv- 
ing comparative  estimate  of  the  cost  of  circular  and  rectangular  - 
engine  houses  of  same  capacity. 

A  turn-table  or  a  <<  Y*'  track  is,  of  course,  necessary  in  con- 
nection with  a  rectangular  house.  A  combination  transfer 
table  and  turn-table  has  been  suggested.  This  would  require 
additional  depth  of  transfer-table  pit  and  extra  weight  to  be 
handled  in  moving  back  and  forth. 

A  general  summary  of  the  points  favorable  to  rectangular  and 
round  engine  houses,  as  they  appear  to  your  committee,  fol- 
lows. 

Points  to  be  considered  favorable  to  rectangular  engine 
houses: 

1.  Economy  of  ground  used  for  building. 

2.  Uniform  room  at  front  and  rear  of  engines  while  in  house, 
making  it  easier  to  work  on  engines  in  the  house. 

3.  Economy  in  construction  of  walls,  floor,  and  possibly  roof. 

4.  Economy  in  piping  for  heating,  water,  steam,  and  lighting. 

5.  Opportunities  for  pit  drainage,  which  could  be  straight, 
open  drain  under  transfer  table. 

6.  Erecting  shop,  machine,  and  washout  section  can  be  in 
connection  with  engine  house,  and  either  can  be  utilized  as  cir- 
cumstance may  require,  thus  concentrating  building,  men,  and 
tools. 

7.  Only  one,  or  perhaps  two,  outside  doors  required,  one 
incoming,  one  outgoing;  less  heating  and  repairs. 

8.  More  open  to  inspection  and  more  uniform  light. 

9.  No  bother  with  turn-table  radial  tracks  in  winter. 

m 

10.  Less  bother  with  snow  and  ice  in  turn-table  pits  and 
around  engine-house  doors. 

Points  to  be  considered  favorable  to  circular  engine  houses: 

1.  Close  proximity  to  turn-table,  making  the  despatching  of 
engines  a  matter  of  very  little  delay. 

2.  The  handling  of  one  engine  between  house  and  turn-table 
without  any  relation  to  any  other  part  of  the  house. 

3.  Saving  of  expense  of  transfer  table  and  cost  of  operating. 

4.  Economy  of  ground  space  when  track  approaches  and  out- 
side turn-table  for  rectangular  engine  house  are  considered. 
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Plans  of  engine  liouseB  of  the  circular  or  segmental  type  have 
been  reoeiyed  from  Mr.  Reid  of  the  L.  S.  &  M.  S.  By.,  Mr. 
Sheldon  of  the  N.  Y.,  N.  H.  &  H.  By.,  Mr.  Carr  of  the  Michigan 
Central  By.,  Mr.  Markley  of  the  C.  k  £.  I.  By.,  Mr.  Patton  of 
the  Grand  Trnnk  By.,  Mr.  Snow  of  the  Boston  &  Maine  B.  B., 
Mr.  F.  P.  Gutelias  of  the  Canadian  Pacific  By.,  and  Mr.  L.  D. 
Smith  of  the  Golf,  Colorado  &  Sante  F^  By.  The  C.  &  N.  W. 
By.  standards,  Nos.  1,  2,  and  B,  are  also  submitted. 

Most  of  thes^  sets  of  drawings'  are  very  complete,  and  indi- 
cate the  best  and  most  modern  practice  in  this  type  of  engine 
house  up  to  the  present  time.  The  blue  prints  and  drawings 
are  here  for  your  examination.  A  few  of  the  ground  plans  and 
elevations  will  be  reproduced  to  accompany  this  report.  It  is 
impossible  to  make  a  choice  from  the  many  excellent  features 
of  these  different  plans,  and  a  study  of  the  blue  prints  will  well 
repay  any  one  interested  in  details  of  engine-house  construc- 
tion. In  them  you  will  find  complete  designs  for  cinder  pits, 
drop  pits,  pipe  conduits,  location  of  heating  and  blow-off  pipes* 
doors,  etc.,  in  addition  to  the  building  proper. 

The  following  table  gives  some  of  the  principal  dimensions, — 
dimensions  of  different  roundhouses: 

[Table  No.  2.] 
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Among  the  blue  prints  sent  to  the  committee  is  one  from  the 
Onlf,  Colorado  &  Santa  Fe  By.,  showing  complete  plans  for  pro- 
posed Southern  type  engine  house  to  be  used  in  southern  Texas. 
This  Southern  type  is  exceptionally  high,  being  18  feet  at  the 
side  next  to  the  turn-table,  81  feet  on  opposite  side,  and  38  feet 
at  apex  of  roof.  It  is  provided  with  a  continuous  louver  placed 
at  the  apex  of  roof  and  extending  clear  around  the  house.  This 
takes  the  place  of  smoke-jacks  which  are  done  away  with  en- 
tirely. The  slope  of  the  main  roof  is  j  inch  in  12  inches  and 
the  extra  height  is  obtained  by  two  vertical  raises  of  about  five 
feet  each  ;  windows  are  provided  at  each  of  these  points.  The 
outside  high  wall  is  pierced  with  windows  clear  to  the  roof. 
This  plan  should  result  in  exceptionally  good  light  and  ventila- 
tion. 

The  C.  &  N.  W.  By.  plans  show  standard  No.  1  engine  house. 
This  type  of  house  has  been  built  at  South  Omaha,  Neb.,  with 
12  stalls,  and  at  Mason  City,  Iowa,  with  15  stalls.  These  houses 
are  giving  good  satisfaction.  Briefly,  the  details  are  :  Brick 
walls  on  stone  foundation,  stone  cinder  pits,  roof  of  mill  con- 
struction resting  on  wooden  posts  ;  pitch  of  roof  |  inch  in  one 
foot,  roof  covering  tar  and  gravel.  The  pits  drain  into  a  3-foot 
conduit  which  runs  around  the  house  just  inside  of  the  inside 
wall.     (See  illustration.) 

The  cost  of  a  12-8tall  engine  house  built  on  this  plan  in  1901 
at  South  Omaha,  Nebraska,  was  $26,825,  including  a  16x64  ft.  # 
heating  addition.  This  covers  the  building,  steel  jacks,  and 
painting.  The  B.  F.  Sturtevant  hot  air  system  of  heating  was 
installed  at  a  cost  of  $3,000,  including  fan,  engine,  coils,  and 
piping.  An  80  H.  P.  boiler  cost  $1,250.  The  piping  for  water, 
exhaust  steam,  and  wash  out  cost  $70. 
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Through  the  kindness  of  Mr.  W.  M.  Camp  of  the  Railway 
and  Engineering  Review  we  are  able  to  present  the  follow- 
ing description  and  cuts  representing  the  new  plant  in- 
stalled by  the  Terminal  Railway  of  St.  Louis  for  handling 
locomotives.  This  article  first  appeared  in  Railway  and 
Engineering  Review  of  October  15,  1904. 

NEW  SQUARE  ENGINE  HOUSES. 

The  idea  of  building  engine  houses  at  terminals  in  rectangular 
instead  of  circular  form,  as  has  been  the  custom  in  this  country 
from  the  beginning,  has  attracted  much  interested  attention  from 
motive-power  men,  especially  since  it  has  become  imperative  at 
many  places  to  enlarge  the  storage  facilities  for  both  the  in- 
creased size  and  number  of  locomotives.  The  use  of  a  circular 
building  served  by  a  turn-table  in  its  center  has  so  many  advan- 
tages in  the  matter  of  convenience  and  compactness  that  most 
railroad  companies  are  still  clinging  to  it.  even  when  it  is  found 
that  an  entirely  new  building  will  be  necessary  in  order  to  get 
storage  room  for  but  a  few  more  locomotives.  The  rectangular 
form  of  engine  house  served  by  a  transfer  table,  however,  also 
has  its  advantages  and  in  many  cases  they  outrank  the  disad- 
vantages to  so  great  an  extent  that  that  form  of  construction  is 
being  installed. 

In  a  paper  presented  before  the  Western  Railway  Club  on  Feb- 
ruary 16,  1904,  Mr.  George  P.  Nichols  compares  the  two  forms 
and  points  of  the  main  advantages  of  the  rectangular  house,  in 
that  it  occupies  less  space  for  the  same  capacity  and  can  be  easily 
and  cheaply  extended  if  necessary.  The  plan  advocated  in  the 
paper  places  the  transfer  table  under  the  same  roof  with  the 
pits,  thus  doing  away  with  trouble  from  snow  and  ice  in  the 
transfer  pit  in  the  winter  as  well  as  dispensing  with  large  doors 
altogether.  Other  advantages  in  the  matter  of  heating,  lighting, 
use  of  cranes  for  repairs  and  open  space  around  engine  pits  are 
also  shown  clearly  in  this  paper.  The  chief  and  practically 
only  disadvantage  of  this  design  is  the  necessity  of  providing 
means  for  turning  the  engines,  which  will  have  to  be  provided 
somewhere  outside  of  the  building,  either  in  shape  of  a  Y  or 
turn-table  on  the  lead  to  the  house. 

There  are  probably  more  trains  handled  at  the  Union  Station, 
St.  Louis,  which  is  owned  and  operated  by  the  Terminal  Railroad 
Association  of  St.  Louis,  particularly  during  the  rush  caused 
by  the  World's  Pair  this  year,  than  at  any  other  one  point  in  the 
country.  This  fact  necessitates  the  use  of  terminal  facilities 
for  handling  locomotives  rapidly  and  without  congestion.  In 
preparing  for  the  i^ush  of  the  World's  Fair  season,  terminal 
arrangements  at  the  Union  Station  have  been  enlarged  and  im- 
proved, and  in  connection  with  this  work  new  engine  houses  and 
coal-handling  plant  have  been  built  near  14th  street,  at  a  point 
convenient  to  the  Union  Station.  In  our  issue  of  April  30,  we 
gave  a  complete  description  of  the  very  large  coal-handling  plant 
erected  in  connection  with  the  engine  houses,  and  are  now  able 
to  give  details  of  construction  of  the  houses  themselves. 
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Referring  to  Figure  18,  the  general  relations  of  the  building  and 
tracks  can  be  seen.  There  are  three  distinct  engine  houses 
being  served  by  four  tables,  two  in  each  pit  between  the  houses. 
The  first  house  nearest  the  coaling  plant  and  the  Union  Station 
has  a  capacity  of  19  engines,  the  center  one  of  24  engines,  and 
the  third  one  of  18  engines,  ^ving  a  total  capacity  of  61  engines. 
Because  of  the  mild  winters  in  St.  Louis,  there  is  no  necessity 
of  covering  the  transfer-table  pits  by  a  roof  as  recommended 
by  Mr.  Nichols  in  his  paper,  and  the  hou9es  are  built  to  accom- 
modate two  engines, on  each  track,  space  being  left  in  the  center 
for  trucking.  The  houses  are  built  close  to  the  transfer-table 
pit,  there  being  less  than  six  feet  between  the  edge  of  the  pit  and 
the  doors,  and  in  other  ways  space  is  economized  as  much  as 
possible.  The  arrangement  of  tracks  in  connection  with  the 
houses  can  be  seen  to  be  particularly  well  adapted  for  this  type 
of  house,  entrance  being  given  to  all  pits  at  the  two  outside 
houses  without  the  use  of  a  transfer  table.  Arrangement  is 
also  made  for  getting  an  engine  in  or  out  from  the  center  house 
and  inside  pits  of  the  outer  two  houses  without  difficulty,  by 
having  extra  leads  come  into  the  transfer-table  pits  at  either 
end,  which  makes  It  practically  impossible  to  block  an  engine, 
no  matter  where  she  may  be  placed,  as  long  as  the  leads  are  kept 
clear.  There  is  little  or  no  repairing  done  at  this  point  and, 
as  most  of  the  power  is  In  passenger  or  switching  service,  work- 
ing on  a  regular  schedule,  the  engines  can  be  so  located  at  the 
houses  that  they  will  have  easy  exit  when  It  is  time  to  take  them 
out. 

It  will  be  noted  by  Figure  18,  there  is  no  provision  made  either 
in  the  form  of  a  T  or  turn-table  In  the  engine  houses  for  turning 
the  engines,  but  as  the  switch  engines  do  not  need  turning 
under  ordinary  circumstances,  and  the  arrangement  of  tracks 
is  such  that  there  are  a  number  of  T's  just  outside  of  the  Union 
Station  (see  Railway  and  Engineering  Review,  March  28,  1903, 
page  263)  this  point  did  not  need  attention. 

In  construction,  the  houses  are  very  simple,  consisting  of  two 
end  walls  of  brick,  being  laid  on  a  concrete  foundation  and 
pierced  with  a  large  number  of  windows.  The  side  walls  con- 
sist simply  of  the  posts  supporting  the  roof,  and  of  rolling  doors 
between  them,  there  being  but  a  narrow  strip  of  brick  work 
between  the  top  of  the  doors  and  the  roof.  Figure  19  shows  a 
plan  view  of  the  center  house  in  which  the  arrangement  of  pits 
and  location  of  posts  and  pilasters  can  be  clearly  seen.  The 
roof  construction  is  of  wood  throughout  and  consists  of  long 
wooden  trusses  extending  parallel  and  between  each  set  of  pits 
and  supported  on  three  wooden  posts,  one  in  the  center,  and  the 
one  at  either  end  forming  part  of  the  outer  wall.  The  general 
construction  of  this  truss  is  shown  in  Fig.  20.  It  Is  composed 
of  two  long  10  X  10-inch  timbers  with  cross  supports  and  tie 
rods  forming  a  simple  design  of  trussing  for  carrying  the  weight 
of  the  roof  over  the  long  span  between  supports.  The  main 
longitudinal  members,  on  account  of  the  extreme  length,  are 
made  up  of  several  pieces  spliced  together,  the  details  of  the 
splicing  being  given  in  Fig.  20.  In  the  center  of  the  house  is  a 
ventilator  extending  across  the  whole  width.  This  is  of  simple 
wood  construction,  and  the  windows  forming  the  two  sides  are 
arranged  to  swing  in  their  center  and  can  be  operated  from 
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Pig.  19.— Plan  of  Square  EDgrine  House  at  St.  Louis. 
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below.  The  general  form  of  construction  of  this  is  also  shown 
In  Fig.  20.  The  long  trusses  are  cross-braced  by  6  x  12  stringers, 
located  at  each  tie  rod»  which  support  the  roof.  The  series  of 
cross-bracing  in  the  center,  shown  in  Fig.  21,  and  the  supports 
for  the  brick  work  at  the  ends,  act  as  stlffeners  and  make  a 
sufficiently  strong  and  rigid  structure.  The  roof  is  of  five-ply 
composition  laid  on  planks  fastened  to  the  G  x  12-inch  stringers. 
The  posts  supporting  the  trusses  are  set  in  cast-iron  seats  resting 
on  a  concrete  foundation,  which  extends  four  feet  below  the  sur- 
face, having  a  base  four  feet  square,  and  rises  in  four  steps  to  half 
that  size.    Details  shown  in  Fig.  20. 

The  doors  at  the  ends  of  the  pits  are  rolling  steel,  manu- 
factured by  Kinnear  Manufacturing  Company,  and  are  so  coun- 
terbalanced that  they  can  be  easily  raised  and  lowered  by  hand 
by  means  of  a  chain  running  over  a  chain  wheel  on  the  rollers. 
This  type  of  construction  takes  up  absolutely  no  valuable  room 
and  allows  the  transfer-table  pit  to  be  brought  close  to  the  side  of 
the  house,  and  also  gives  a  maximum  opening  for  entrance. 

The  smoke  jacks,  built  by  the  Paul  -Dickenson  Company,  have 
a  wide  flaring  bottom  which  does  not  make  it  necessary  to  place 
the  engine  under  the  exact  center  of  the  jack  in  order  to  have 
it  of  value.  There  are  two  jacks  for  each  pit,  one  located  at 
either  end,  as  is  evidently  necessary,  inasmuch  as  the  engines 
are  not  turned. 

The  pits,  details  of  which  show  in  Fig.  22.  are  built  of  heavy 
concrete  sides  extending  down  some  distance  with  a  broad  base. 
A  six-inch  convex  concrete  bottom  has  a  decided  slope  toward 
the  center  of  the  house,  where  the  drains  are  located,  all  coming 
into  a  main  sewer  pipe  in  the  center  between  the  pits.  The 
concrete  sides  are  capped  by  10  x  12  timbers  held  in  place  by 
a  number  of  anchor  bolts  embedded  in  the  concrete.  The  rails 
are  spiked  to  the  top  of  these  timbers.  The  floor  between  the 
pits  is  of  sand  with  a  cinder  top  dressing.  The  heating  is  by 
hot  air  from  the  Buffalo  Forge  Company's  fan  and  coils,  steam 
being  obtained  from  the  power  house  near  the  Union  Station. 
The  air  is  conducted  from  the  fan  by  two  large  heater  pipes 
running  at  about  the  center  of  each  side  on  the  roof  trusses  and 
having  outlets  between  each  pair  of  pits.  The  lighting  is  by 
electricity  and  consists  of  a  row  of  incandescent  lights  hung 
from  the  main  roof  trusses,  the  lights  between  each  pit  being 
brought  to  a  separate  switch.  The  current  is  furnished  from 
the  main  power  house.  The  water  and  compressed  air  con- 
nections come  up  from  below  at  the  base  of  the  center  post, 
there  being  one  connection  to  each  for  every  pit.  One  pit  of 
the  center  house  is  given  up  to  a  small  machine  shop  contain- 
ing the  few  machines  necessary  for  ordinary  running  repairs, 
wlvich  are  dirven  by  an  electric  motor.  There  is  also  a  forge 
and.  small  hammer  included.  The  foreman's  office  and  bulletin 
boards  are  also  located  in  this  space. 

The  transfer-tables,  of  which  there  are  two  in  each  transfer 
pit,  are  shown  in  Figuge  23.  These  tables  are  driven  by  elec- 
tricity, using  an  induction  motor  on  a  two-phase  alternating 
circuit.  Current  is  obtained  through  collectors  from  wires 
which  are  supported  on  insulators  on  either  side  of  the  wooden 
timbers   supporting   the   intermediate   rails.       A   sloping   cover 


Pio.  IS.— Truiater  Tsblea  between  Siiuare  Engine  RonseH  at  St.  Louln. 


Fio.  M.— View  or  Rolling  Steel  Doors  and  TransTer  Table  PU,  Square  Engine  House  at  St.  I 


FiQ.  2S.— View  abowing  iDlerlor  of  Stinare  Engine  House  at  St.  Loali. 

protects  the  wires  from  rain  or  snow.  This  construction  shows 
plalDl7  in  Figure  24.  There  Is  one  reversing  motor  on  each 
table  which  is  connected  to  the  winding  drum  or  to  the  table 
drives  through  an  interlocking  set  ot  gears,  so  arranged  that  but 
one  set  con  be  In  operation  at  a  time.  There  are  two  driving 
speeds,  one  of  126  feet  per  minute  for  a  loaded  table,  and  one 
br  300  feet  per  minute  for  running  light.  The  two  tables  In  the 
same  pit  are  so  built  that  they  will  accommodate  adjacent  traclts 
at  the  same  time.  A  light  with  a  reflector  on  each  end  of  the 
tables  showB  the  operator  In  the  cab  when  the  rails  are  lined 
up.  The  cab  containing  all  the  controlling  apparatus  Is  entirely 
enclosed  and  all  parte  of  the  machinery,  which  the  weather 
would  damage,  are  very  carefully  covered.  A  signal  on  top  o( 
the  cab  shows  the  hostler  when  It  la  safe  to  run  on  to  the  table. 

In  Fig.  6  (not  shown)  the  coaling  station  shows  In  the  distance 
on  the  extreme  left  and  the  general  appearance  and  relation  of 
the  three  engine  houses  can  be  clearly  seen.  Figure  26  shows  the 
Interior  of  one  of  the  houses,  giving  a  good  Idea  of  the  arrange- 
ment of  roof  trusses  and  the  construction  of  the  pits.  Figure 
24  shows  an  exterior  view.  In  this  the  appearance  of  the  roll- 
ing Bteel  doors,  the  shallowness  ot  the  transfer-table  pit  and 
the  contact  wires  for  the  table  can  be  seen. 

These  houses  were  designed  by  the  engineering  department 
ot  the  Terminal  Railroad  Association  ot  St  Louis,  to  whom 
we  are  Indebted  for  blue  prints  and  information. 
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G.  A.  Damon,  Arnold  Electrio  Power  Station  Oo.,  Ohioago, 
111.,  describes  engine  hduse  and  machine  shop  designed  by  his 
company  for  the  Fere  Marqnette  By.  Co.,  as  follows  : 

In  reference  to  the  operation  of  the  honse,  the  transfer  table 
is  designed  with  several  special  features,  the  end  in  view  being 
absolute  reliability  and  rapidity  of  service.  The  table  is  equip- 
ped with  two  motors  with  series  parallel  controllers,  the  same  as 
in  nse  npon  modern  street  cars,  and  in  addition  to  the  motor 
equipment  an  auxiliary  gasoline  engine  has  been  provided,  com- 
plete with  air  starter,  for  use  in  case  of  accident  to  the  power 
plant  or  at  times  when  the  power  plant  could  be  closed  down  to 
advantage.  The  transfer  table  has  a  capacity  of  175  tons,  and 
will  operate  npon  a  speed  ranging  from  200  to  800  feet  per 
minute  when  run  by  the  two  25  H.  P.  motors.  When  operated 
by  the  gasoline  engine  it  operates  at  about  one  half  normal 
speed.  The  table  was  furnished  under  our  specifications  by  George 
P.  Nichols  3c  Bro.  of  Chicago.  You  will  note  that  rolling  wood 
shutters  are  used  for  all  the  track  doors  opening  on  the  transfer 
table.     (See  illustration.) 

The  standard  first-class  engine  house  of  the  Canadian  Pacific 
Bailway  is  described  as  follows  by  Mr.  F.  P.  GuteliuH : 

''The  Special  feature  in  connection  with  these  buildings  is 
the  reinforced  concrete  roof  and  the  fact  that  all  steel  work  in 
these  buildings  is  protected  by  concrete  from  the  effects  of 
gases."  (See  appendix  for  full  text  of  letter  and  illustrations. 
—Ed.) 

B.  H.  Beid,  L.  S.  &  M.  S.  By.,  Cleveland,  Ohio,  describes 
engine  house  built  by  his  company,  as  follows  : 

We  are  now  building  a  new  roundhouse,  coaling  plant,  boiler 
house,  etc.,  at  Elkhart,  Ind.,  and  I  enclose  some  of  the  plans 
which  will  show  the  main  features  of  the  construction  and  ar- 
rangement. 

Generally  speaking  our  people  seem  to  prefer  the  roundhouse 
with  a  turn-table  arrangement  rather  than  the  rectangular  house 
with  the  transfer  table  and  ''Y"  or  turn-table  at  some  other 
point,  as  of  course  the  engines  must  be  turned  to  get  back  and 
forth  over  the  road,  and  there  is  not  always  room  to  build  a  <*  Y  " 
for  turning  them,  and  if  a  turn-table  must  be  used  it  would 
seem  desirable  to  build  it  so  that  it  will  be  concentric  with  the 
house,  and  not  require  another  table  to  put  engines  into  the 
different  stalls.  I  think,  also,  that  the  turn-table  is  quicker  to 
use  than  the  transfer  table,  as  it  does  not  have  to  be  moved  so 
far  to  meet  the  different  tracks  of  the  bouse.  I  think  the  roof 
construction  should  have  as  little  iron  in  it  as  possible.  If 
trusses  are  used  they  should  be  timber,  but  in  my  judgment  it 
is  desirable  to  use  wooden  posts  and  beam  construction  so  far 
as  possible  on  account  of  corrosion  and  rusting  due  to  smoke 
and  steam,  as  our  experience  with  iron  trusses  in  roundhouses 
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has  been  very  ansatisfactory.  In  several  cases  the  iron  rods  and 
bars  in  trasses  have  rasted  completely  away.  (See  illustration. ) 

Mr.  J.  B.  Sheldon,  N.  T.,  N.  H.  &  H.  By.  Co.,  Providence, 
B.  L,  describes  engine  house  built  by  his  company,  as  follows  : 

The  house  shown  on  sketch  tracing  was  built  in  Blackstone, 
Mass.,  in  1891,  and  is  of  steel  skeleton  construction  with  walls 
of  brick  eight  inches  thick,  the  steel  frame  showing  on  both  sides 
of  the  wall.  The  roof  has  wood  rafters  laid  on  steel  trasses  and 
is  boarded  with  2-inch  tongue  and  grooved  spruce,  and  is  cov- 
ered with  four-ply  felt  paper  mopped  on  top  with  roofing  pitch 
and  beach  gravel  spread  evenly  over  the  entire  roof.  The  house 
is  equipped  with  wood  smoke- jacks  and  ventilators.  The  floor 
is  of  coal-tar  concrete  four  inches  thick.  Pits  have  16-inch  side 
walls  with  8-inch  granite  cap.  Bottom  of  pits  are  paved  with 
brick  and  grade  is  toward  the  front  with  a  gutter  across  the 
front  of  all  pits  with  an  8-inoh  tile  connection  between  all  pits. 
All  gutters  and  openings  are  covered  with  iron  gpratings.  Steam 
pipes  lead  along  the  sides  of  pits  for  heating  and  are  all  con- 
nected at  the  back  end  of  pits  to  the  main  supply  pipe.  The 
entire  front  of  house  is  taken  up  with  doors  and  windows,  no 
brick  being  used.  This  house  has  been  in  use  since  1891.  The 
steel  frame  has  been  painted  twice  since  built  and  is  in  fair  con- 
dition. The  floors  and  the  roof  are  in  good  order  and  nothing 
has  been  done  to  them  since  building  was  built.  (See  illustra- 
tion.) 

A,  S,  Markley^  C,  ds  E,  L  Ry,  Co.^  Danville^  III,  : 

During  the  past  year  this  company  has  constructed  a  thirty- 
six  stall  roundhouse,  which,  when  the  circle  is  completed,  will 
contain  fifty-six  stalls,  all  of  which  has  been  constructed  of 
shale  brick  with  gravel  roof  and  concrete  foundation,  together 
with  concrete  engine  pits  as  well  as  other  foundations  in  con- 
nection with  it.  You  will  notice  there  is  an  8-inch  timber  on 
top  of  the  engine  pits,  which  we  believed  was  necessary  in  order 
to  prevent  the  rails  from  wearing  into  the  concrete.  All  the 
floors  in  the  roundhouse  are  brought  up  level  with  the  top  of  rail 
laid  with  paving  brick  edgewise  and  grouted  between  the  brick 
with  cement  grout  to  hold  them  in  place.  The  building  is 
heated  throughout  with  the  Sturtevant  system  of  heating,  with 
25  H.  P.  No.  10  fan,  the  fan  running  2,200  revolutions  per 
minute.  The  air  is  conveyed  from  pit  to  pit  through  a  concrete 
conduit,  the  outer  foundation  wall  of  the  roundhouse  forming  a 
part  of  this  conduit ;  the  bottom  and  sides  being  six  and  twelve 
inches  thick  respectively  ;  the  cover  being  six  inches  thick  in 
the  centre  reinforced  with  expanded  metal,  the  surface  of  which 
is  used  for  a  walk  and  truckway  in  the  roundhouse.  Ibe  heated 
air  is  supplied  to  the  house  through  "branches'*  to  the  various 
pits  through  vitrified  sewer  pipe  thoroughly  cemented  as  well 
as  wall  registers  conveniently  located  in  the  walls.  The  build- 
ing is  lighted  with  electricity  throughout. 
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L.S.aiYI.S.RY. 

PASS.  ENGINE  HOUSE 

ELKHART,  IND. 


Fig.  28.— Pqjssenger  Engine  House,  Elkhart,  Ind.,  L.  S.  &  M.  S.  Ry. 
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steam  and  -water  pipes  are  placed  overhead  where  all  can  be 
repaired  without  disturbing  any  paft  of  the  building.  Wooden 
smoke-jacks  are  used  throughout  the  building,  which  are  of 
our  standard  pattern.  The  turn-table  is  a  75-foot  conical  roller 
centre,  driven  with  electric  motor  furnished  by  G.  P.  Nichols  & 
Bros.  The  walls  surrounding  the  tarn-table  as  well  as  the 
floor,  together  with  the  centre  after  having  driven  fifteen  piles  to 
solid  rock,  are  concrete.  We  feel  as  though  we  have  a  modern 
roundhouse ;  a  great  deal  of  care  and  pains  were  taken  by  our 
chief  engineer  to  make  thorough  investigation  of  those  built 
throughout  the  the  country,  and  after  doing  so  this  plan  was 
adopted.  With  six  months'  use  there  has  been  no  reason  to 
change  our  opinion  in  this  direction  or  make  any  changes  what- 
ever should  we  ever  have  occasion  to  build  a  new  house.  The 
tquare  houses  for  holding  locomotives  recently  introduced,  I 
believe  will  be  more  generally  used  in  the  future  than  the  round 
ones  on  account  of  their  economical  constraction  and  main- 
tenance as  well  as  additional  light  and  considerable  more  space 
for  engines  with  less  area  of  ground.  Tr&nsfer  table,  75  feet 
long,  installed  by  G.  P.  Nichols  at  Oak  Lawn  shops  (see  illus- 
tration), near  Danville,  111.,  has  been  in  service  for  the  past 
year.  It  is  electrically  driven,  and  has  given  the  best  satisfac- 
tion in  every  particular,  not  only  in  device  for  running  the  table 
but  for  the  device  for  pulling  dead  engines  on  and  off  the  table 
into  the  machine  shop. 

The  following  articles  in  technical  magazines  and  in  our  own 
proceedings  contain  much  information  in  regard  to  details  of 
engine-house  construction  : 

1.  Boundhouse — I.  0.  Ry.  of  Canada,  Hailway  JReview  of 
March  12,  1904. 

2.  U.  P.  Ry.  Shops,  Engineering  News,  May  9,  1891. 

3.  Comparison  of  Circular  and  Rectangular  Engine  Houses, 
Engineering  New 8^  March  3,  1904. 

4.  Brick  Floors,  Eighth  Annual  Convention  B.  k  B.  Associa- 
tion, page  102. 

5.  Smoke  Jacks  and  Ventilators,  Eighth  Convention  B.  k  B» 
Association,  page  112. 

6.  Turn-table  Construction,  Eighth  Convention,  page  184. 

7.  Operating  Turn-tables  by  Power,  Eleventh  Convention^ 
page  77. 

8.  Roundhouse  Pits,  Twelfth  Convention,  page  220. 

9.  Roundhouse  Doors,  Fourteenth  Convention. 

Tour  committee  feels  that  the  design  and  construction  of 
rectangular  'engine  houses  is  now  in  its  infancy,  and  we  hope 
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that  our  members  and  others  who  are  giving  attention  to  this 
tjpe  of  construction  maj  find  something  of  interest  in  this 
report.  The  drawings  and  blue  prints  of  circular  eng^e  houses 
are  also  worthy  of  careful  study. 

We  hare  been  greatly  assisted  by  members  and  others  whose 
names  appear  in  the  report  in  connection  with  plans  or  descrip- 
tion of  engine  houses  and  we  wish  to  thank  them  kindly  for 
their  interest,  and,  also,  those  whose  letters  appear  in  the 
appendix. 

A.  W.  Mrbrick,  Chairman^ 
L.  H.  Whbaton, 

B.  L.  HefiiIN, 

0.    W.    KEIiliBY, 

0.  C.  Mai<i«abd, 
A.  B.  Manning, 

CoTfifnittee* 

October  28, 1904. 
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Appbndtx  to  Bepobt  of  Committee  on  Sitbject  No.  4. 

**  Best  Form  of  Construction  for  JRoundhouses,^* 

The  Circular  of  Inquiry  addressed  to  members  and  others 
contained  the  following  questions: 

1.  Best  form  of  engine  house;  whether  round,  rectangular,  or 
other  shape. 

2.  Arrangement  of  tracks,  turn-table,  or  transfer  table. 

3.  Best  materials  for  building;  whether  stone,  brick,  frame» 
frame  and  brick,  or  other  type  of  construction. 

4.  An  J  information  obtainable  concerning  heating,  pits,  roof, 
jacks,  floors,  etc. 

Letters  and  answers  to  these  questions,  in  condensed  form, 
follow. 

Chicago,  Sept.  9,  1904. 

O.  P,  Nichols  to  C.  W.  Kelly ^  Boone,  la. : 

Dbab  Sib:  Since  meeting  you  at  the  Maintenance  of  Way 
oonyention  in  March,  the  subject  of  rectangular  engine  houses 
seems  to  have  interested  quite  a  number  of  the  principal  rail- 
way systems,  aud  I  have  been  asked  so  many  times  for  an  accu- 
rate estimate  of  the  cost  of  constructing  such  a  house  that  I 
have  enlisted  the  services  of  Mr.  W.  T.  Krausch,  architect  for 
theC,  B.  &  Q.  B.  B.,  to  make  an  exhaustive  determination  of 
the  exact  cost  of  such  a  house  as  compared  with  the  roundhouse 
of  usual  construction,  and  as  these  figures  can  be  depended 
upon,  I  thought  possibly  they  might  be  of  interest  to  you  in 
connection  with  your  report  on  this  subject  to  the  superintend- 
ents of  bridges  and  buildings  at  their  meeting,  and  so  I  take 
pleasure  in  sending  you  same. 

I  have  based  these  figures  on  a  70-stall  engine  house,  as  one 
of  the  railroads  is  contemplating  building  a  house  of  that  capac- 
ity, but  I  have  prepared  the  figures  in  such  a  way  that  they  can 
be  used  for  figuring  out  a  house  of  any  number  of  stalls,  viz. : 
I  have  the  cost  of  the  two  end  walls,  which  are  constant  factors 
in  all  sizes  of  houses,  and  then  the  cost  per  pair  of  stalls,  one 
on  each  side  of  the  pit,  which  can  be  multiplied  by  the  number 
of  sections  desired. 

This  estimate  covers  the  complete  building,  brick  walls,  wood 
busses  and  posts,  tar  and  gravel  roof,  smoke  jacks,  complete 
heating  plant,  the  usual  wiring  and  fitted  with  electric  lamps 
but  not  the  generator,  brick  or  concrete  cinder  pit,  concrete 
flooring  throughout,  including  the  transfer  table  pit,  two  drop 
pits  complete,  drainage, — in  fact,  the  house  complete  in  every 
respect  except  the  rails  and  cost  of  ground. 

These  flgures  show  the  cost  of  the  two  end  walls  to  be  $7,375, 
the  cost  of  each  pair  of  stalls  $4,150,  transfer  table  erected 
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$7,000,  or  a  total  cost  of  $173,775  for  a  complete  house  of  72 
stalls;  but  as  one  Stall  will  be  used  as  the  entrance,  and  the 
corresponding  stall  for  the  boilers  and  heating  apparatus,  it 
will  net  only  70  stalls. 

As  against  this,  we  estimated,  but  less  carefully,  the  cost  of 
a  roundhouse  of  the  same  capacity,  at  $2,300  per  stall,  amount- 
ing to  $165,600,  and  the  75-foot  turn-table  with  electric  tractor 
at  $7,375,  which  makes  the  total  cost  of  the  house  $172,975. 
In  the  case  of  the  rectangular  house,  these  figures  represent 
the  actual  cost  of  labor  and  material,  and  will  hold  good  if  the 
railroad  company  build  the  house  themselves;  but  if  it  were 
built  by  contract,  say,  10  per  cent,  should  be  added,  making  it 
net  $191,152,  which  is  slightly  more  than  the  cost  of  the  round- 
house, but  please  bear  in  mind  that  the  figures  for  the  rectan- 
gular house  cover  the  roofing  of  the  transfer-table  pit  so  that 
the  entire  house  is  under  cover,  whereas  the  roundhouse  woald 
be  exposed  inside  of  the  inner  walls.  It  is  not  necessary  to 
further  discuss  the  superiority  of  the  rectangular  form  over  the 
circular  form  as  this  was  covered  in  my  paper,  a  copy  of  which 
I  have  already  sent  you.  I  have  the  detailed  estimate  of  the 
cost  in  my  office,  and  will  be  pleased  to  show  you  same  if  you 
care  to  check  up  the  details  of  cost  yourself. 

As  regards  the  practicability  of  this  form  of  engine  house, 
will  say  that  the  Pere  Marquette  road  immediately  adopted  this 
form  after  the  publication  of  my  paper,  and  have  just  completed 
a  rectangular  house  at  Grand  Bapids,  and  have  another  from 
the  same  design  nearly  completed  at  St.  Thomas,  Ontario.  Mr. 
Alfred,  the  chief  engineer,  and  Mr.  Carpenter,  the  vice-presi- 
dent, were  so  favorably  imprtissed  with  its  merits  that  they 
decided  to  take  the  initiative.  However,  they  modified  the 
general  plan  to  the  extent  of  having  the  engine  house  on  one 
side  of  the  transfer-table  pit  and  the  shop  on  the  other,  using 
the  transfer  table  in  common  with  both,  a  modification  which 
I  had  in  mind  in  working  out  the  design. 

As  stated  befoie,  one  of  the  large  systems  is  seriously  con- 
templating building  a  70-sta1l  house  from  these  plans,  and  one 
of  the  eastern  roads,  we  understand,  has  prepared  their  plans 
on  this  basis,  as  we  have  had  a  number  of  conferences  with 
them  and  they  have  expressed  themselves  pleased  with  the 
idea. 

Hoping  the  above  will  prove  of  interest  to  you,  and  that  you 
will  feel  perfectly  free  to  call  upon  me  for  any  further  informa- 
tion you  desire,  I  am 

Very  sincerely  yours, 

G.  ^    NiCHoiiS. 

A,  Montzheimery  E.  J,  &Fj,  Ry.  Co,,  Joiiet,  III,  : 

First.  While  the  square  or  English  type  of  engine  liouse 
seems  to  be  coming  into  favor,  I  still  think  the  roundhouse  has 
its  good  points.     Among  them  I  would  mention,  first,  engine 
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can  be  taken  into  and  oat  of  the  house  more  quickly  than  with 
the  square  type  of  building;  second,  first  cost  with  roundhouse 
is  less  than  the  cost  of  square  house  with  the  necessary  transfer 
table,  etc.;  third,  transfer  table  is  costly  to  maintain  and  is 

liable  to  get  out  of  order. 

« 

Second.  In  reference  to  arrangement  of  turn-table,  I  think 
house  should  be  far  enough  away  from  table  so  in  case  of  emer- 
gency an  engine  can  occupy  every  other  track  between  engine 
house  and  turn-table.  Also  tracks  should  be  laid  out  so  that 
they  will  match  the  tracks  on  opposite  side  of  the  table.  This 
is  very  necessary  when  dead  engines  are  to  be  moved. 

Third.  I  prefer  a  brick  engine  house,  with  12  or  16  inch 
walls;  stalls  about  84  feet  long;  doorways  about  12  feet  6  inches 
in  the  clear,  and  the  roof  over  the  half  of  the  house  farthest 
from  the  table  to  be  about  6  feet  higher  than  the  rest  of  the 
roof.  This  allows  for  the  construction  of  windows  in  the  side 
of  raised  part,  so  ample  light  is  obtained. 

Fourth.  It  also  allows  for  the  jacks  to  be  built  higher,  thus 
giving  ample  draft.  I  believe  in  a  stationary  wooden  jack 
built  ten  or  twelve  feet  long  longitudingly,  with  the  track  so 
engine  can  be  moved  without  affecting  the  jack.  A  jack  of  this 
size  takes  in  the  steam  dome,  and  in  winter  the  house  is  per- 
fectly free  of  smoke  and  steam.  This  style  of  construction  does 
away  with  practically  all  repairs  on  smoke  jacks.  The  ordinary 
iron  jacks  have  to  undergo  extensive  repairs  about  once  a  year 
in  A  house  that  gets  constant  service.  Prefer  hot  air  heaters; 
Sturtevant  system,  or  something  similar.  Concrete  pits,  with 
iron  base  plate  for  rail  bearings.  Brick  or  concrete  floors. 
Drop  pits  for  taking  out  wheels.  Boof  supported  on  jposts. 
Pitch  of  roof  one  inch  in  twelve.  Good  gravel  roof.  Do  not 
favor  a  truss  roof  for  engine  house. 

James  Mclntyrc,  Erie  Railroad  Company: 

First— Round  is  preferable,  and  from  an  artistic  point,  looks 
better. 

Second — Under  some  conditions,  perhaps,  a  transfer  table  is 
best ;  but  when  an  engine  goes  into  the  house  for  light  repairs, 
a  straight  track  from  the  center  of  the  table  to  the  house  saves 
time  in  handling  the  engine  in  and  out  of  the  house. 

Third — Brick  with  stone  trimmings  for  the  walls,  using  wood 
for  the  roof,  smoke  jacks,  and  ventilators,  good  white  pine  for 
posts,  beams,  braces,  and  joists.  I  would  use  the  smallest 
amount  of  metal  in  roof  possible.  Pitch  of  roof  not  more  than 
18  inohes  to  100  feet.  I  would  use  two  layers  of  |-inch  matched 
boards,  and  on  this  put  four-ply  built  up  felt  with  a  covering  of 
fine  gravel.  In  the  construction  of  smoke  jacks,  some  have 
applied  the  board  in  a  vertical  position,  applying  the  boards 
horizontally.     In  my  experience  I  have  found  this  to  be  a  bet- 
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ter  practice,  nsing  2i-inch  white  pine  for  corner  pieces.  I  would 
use  no  glass  in  the  doors. 

Fourth — In  a  climate  where  zero  weather  prevails,  I  would 
use  steam  for  heating,  conveyed  around  inside  the  outer  wall  in 
four  lines  of  3^-inch  pipe  and  four  return  lines  of  same  size, 
connecting  each  engine  pit  with  two  lines  2^-inch  pipe  with 
return  pipe,  with  a  drip  and  cook  in  each  pit,  all  lines  of  pipe 
provided  with  expansion  bearings. 

J  N.  Penwell,  L,y  E.  &  W,  Ry.y  Tipton,  Ind.  : 

First.  I  would  prefer  the  rectangular  shape  for  buildings. 

Second.  I  have  no  print  showing  the  arrangement  for  tracks 
and  have  nothing  to  offer  on  this  particular  point  except  that  I 
would  recommend  placing  the  turn-table  in  such  position  that 
there  would  be  from  8  to  10  inches  between  the  rails  of  the  two 
tracks  approaching  the  turn-table.  We  have  some  where  the 
turn-table  is  so  far  from  the  house  that  a  frog  is  necessary  on 
account  of  the  rails  crossing  each  other,  and  one  where  the  rails 
are  entirely  together,  holding  the  rails  of  the  tracks  together 
where  they  approach  the  turn-table.  It  is  most  satisfactory 
where  we  get  8  or  10  inches  between  these  rails  and  each  rail 
spiked  to  the  coping  entirely  independent  of  the  other. 

Third.  I  would  recommend  good,  solid  brick  walls  for  perma- 
nent roundhouses.  Walls  should  also  be  thick  and  strong.  I 
have  noticed  some  engine  houses  constructed  of  9-inch  brick 
walls. 

Fourth.  We  find  that  floors  made  of  8  or  10  inches  of  cinders 
covered  with  4t  inches  of  good  limestone  screenings  to  be  the 
most  economical  and  practical  floor  we  can  put  in.  In  building 
floors  of  this  kind  we  bed  a  stick  of  timber  6x16  on  the  out- 
side and  parallel  with  each  rail.  For  smoke-jacks  I  believe  I  have 
found  nothing  as  yet  that  I  consider  equal  to  the  Paul  Dickin- 
son cast-iron  jack.  We  are  using  Pickering  smoke-jacks  which 
are  said  to  be  fireproof  if  kept  properly  painted,  but  my  expe- 
rience is,  that  if  we  use  combustible  material  we  will  have  fires 
sooner  or  later.  There  are  quite  a  number  of  wooden  jacks  now 
in  use  that  are  light  and  seem  to  answer  all  practical  purposes, 
but  as  these  jacks  grow  older  fires  will  surely  occur.  As  for  heat- 
ing the  pits  in  roundhouses,  we  find  that  a  coil  of  steam  pipe 
placed  on  either  side  of  the  pit  and  hung  on  iron  hooks  would 
be  the  best  thing  we  have  been  able  to  secure.  The  only  trouble 
we  have  experienced  with  the  steam  heating  arrangement  has 
been  on  account  of  the  men  on  two  or  three  occasions  allowing 
the  pipes  to  freeze. 

T.   C.   Burpee,  Intercolonial  Railway  of  Canada,  Moncton, 

iV:  B.  : 

First.  I  believe  roundhouse  to  be  the  best  shape. 
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Second.  Boand  engine  hoase  must  have  turn-table  in  front, 
by  which  means  engines  can  be  turned  in  any  direction,  which 
to  my  mind  is  the  objection  to  transfer  table  in  connection  with 
rectangular  engine  house. 

Third.  Stone,  if  non-destructible  by  fire,  brick  or  concrete. 

Heating.  For  system  of  hot-air  heating,  hot-air  pipes  leading 
into  sides  of  pits  through  vitrified  clay  pipes. 

Boof.  Inverted  roof  to  be  covered  with  some  fireproof  mate- 
rial, containing  as  little  weight  consistent  with  durability  as 
possible.  Spar  ham  roofing  is  admirable  for  this  purpose,  both 
on  account  of  its  light  weight  and  fireproof  qualities. 

Jack.  Telescope  jack  to  work  with  lever. 

Floors.  Floors  to  be  of  cement  if  it  can  be  afforded. 

I  would  refer  you  to  cuts  and  description  of  roundhouse,  In- 
tercolonial Railway  of  Canada,  in  the  Railway  Review  of  the 
12th  of  March,  1904. 

A.  E.  Patton^  Grand  Trunk  Railway  System^  Montreal^  Can* 
ada: 

I  consider,  to  facilitate  the  handling  of  engines  at  terminals 
with  comparative  ease  and  dispatch,  the  round  form  of  engine 
house  with  turn-table  in  the  centre  is  preferable  to  any  other 
form,  as  it  permits  engines  that  are  required  to  be  taken  out  and 
others  replaced  in  stalls  without  interference  to  others  which 
are  on  pits  undergoing  temporary  repairs.  Have  all  engines 
head  into  engine  house,  which  is  an  advantage  for  the  hostler  in 
placing  his  engine ;  also  an  advantage  for  workmen  doing  re- 
pairs, as  it  brings  the  work  up  to  the  windows  instead  of  using 
artificial  light.  I  think  brick  the  most  satisfactory  material  to, 
use  in  construction  of  engine  houses,  although  we  are  now  con- 
structing two  of  concrete.  These  no  doubt  will  estimate  a  little 
less  in  cost  compared  with  brick,  but  I  would  prefer  the  brick 
for  many  reaBons;  the  main  one  to  simplify  repair  in  the  event 
of  a  mishap  such  as  an  engine  going  through  the  wall  which  has 
happened  frequently. 

Regarding  the  engine  pit ;  a  very  nice  pit  may  be  made  of 
concrete,  and  can  certainly  be  put  in  place  with  cheap  labor  and 
answers  the  purpose  equally  as  well  as  brick.  Our  standard  is 
60  feet  long,  2  feet  9  inches  deep  at  drainage  end,  and  2  feet  3 
inches  at  top  end,  planked  with  6-inch  dressed  planking.  It  is 
not  a  good  feature  to  have  engine  pits  in  shop  too  deep,  as  the 
work  under  engines  is  beyond  the  reach  of  workman  without  the 
use  of  blocks  in  pits  to  stand  on. 

The  tar  and  gravel  roof  when  properly  applied  makes  a  very 
satisfactory  roof  for  the  round  form  of  engine  house.  In  regard 
to  floor  between  pits  and  at  front  end  where  benches  are  placed 
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I  consider  the  cement  floor  the  most  economical  owing  to  its 
long  life,  and  it  is  certainly  the  most  sanitary  owing  to  its  clean- 
liness. 

The  wooden  jack  is  giving  the  most  satisfactory  results  of  any 
jack  which  has  been  in  use  as  yet,  that  is,  for  outside  of  roof  with 
the  wrought- iron  drop-hood  attachment  inside,  and  makes  a  nice 
conveyor  of  smoke  from  engine  stack. 

The  heating  of  shop  to  be  confined  to  pits  providing  same 
with  a  complete  l^-iuch  four-pipe  coil  on  two  sides  and  one  end 
taking  feed  and  return  from  low  end  of  pit  conveying  all  returns 
to  a  main  up  against  wail,  which  is  placed  in  an  opening  lower 
than  pits,  accessible  at  all  times  and  merely  covered  with  plate ; 
this  comes  under  benches  and  is  out  of  the  way ;  this  return 
main  carries  all  condensation  back  to  one  common  hot-water 
well  which  is  pumped  back  into  heater  boilers  or  used  for  wash- 
ing out  locomotive  boilers.  We  are  now  installing  hot  water  for 
heating  shops,  which  is  heated  in  a  hot-water  well,  with  exhaust 
steam  and  forced  through  piping  with  a  pump,  but  consider, 
myself,  steam  the  more  satisfactory  for  heating,  as  engines  coming 
in  covered  with  ice  and  snow  require  to  be  thawed  as  quickly  as 
possible,  and  I  think  are  equally  as  economical. 

I  am  enclosing  you  blue  prints  of  our  engine  house  at  Island 
Pond,  Vt.,  and  if  there  are  any  features  or  details  you  would 
wish  me  to  cover  more  fully  I  will  gladly  do  so. 

G,  W.  Smith,  American  Bridge  Company,  Chicago,  III,  : 

First.  The  best  form  of  engine  house  containing  three  or 
more  stalls  is  probably  round,  although  various  designs  have 
been  made  for  rectangular  houses  with  transfer  tables  or  other 
schemes  for  gaining  access  to  the  building.  Although  good  ar- 
guments may  be  given  for  other  forms  of  houses  in  special  cases, 
the  prevalence  of  the  roundhouse  proves  with  good  evidence 
that  it  represents  the  best  form  under  usual  conditions. 

Second.  The  location  of  the  house  ought  to  be  where  there  is 
sufficient  room  to  permit  the  construction  of  clinker  pits  and  the 
necessary  devices  for  supplying  the  engines  with  coal,  water, 
and  sand.  Provision  for  all  these  elements  of  service  cannot 
be  made  without  a  liberal  allowance  of  space  on  which  to  dis- 
tribute the  engines  as  they  arrive,  without  interfering  with  the 
convenient  egress  of  engines  from  the  house  which  are  going 
into  service. 

The  economical  handling  of  waste  material  out  of  the  clinker 
pits  and  the  proper  drainage  of  the  turn-taole  and  roundhouse 
pits  can  best  be  accomplished  by  having  the  plane  of  the  round- 
house tracks  considerably  higher  than  that  of  the  tracks  in  the 
yard  adjoining.  This  is  a  point  which  receives  too  little  con- 
sideration, probably  for  the  reason  that  the  cost  of  construction 
would  be  increased. 
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TkiiiAi  The  best  material  for  ase  in  tlie  oonfitri&otion  of  engine 
|io«eefi^  asfluming  that  they  are  of  aaffioient  intportanoe  to  war- 
rant ooDstrnction  which  iB  partially  permanent,  seems  to  be 
briok  walls,  wooden  framework,  and  gpravel  roof.  When  I  s^ay 
besti  mean  the  kind  of  materials  which  will  give  the  best  results 
with  the  greatest  economy.  If  the  fire  risk  incident  to  wooden 
framework  is  objectionable,  steel  columns  and  purlins  may  be 
easily  substituted. 

Fourth.  I  am  unable  to  offer  any  points  of  value  in  regard  to 
the  items  mentioned  under  this  number,  except  that  I  believe  in 
laying  track  rails  on  a  permanent  wall  instead  of  a  12x12  longi- 
tudinal sill.  I  am  also  a  believer  in  the  low  flat  roof,  wooden 
jacks,  and  brick  floors. 

My  experience  was  entirely  with  the  Chicago,  Milwaukee  & 
St.  Paul  Railway,  and  I  assume  you  will  get  drawings  indicat- 
ing their  present  types  of  construction  from  some  of  our  mem- 
bers who  are  now  in  their  employ. 

J.  P.  SnoWy  Boston  A  Maine  Railway,  Boston,  Mass.  : 

Regarding  engine  house  construction,  I  send  you  drawings  of 
the  style  of  brick  house  that  the  Boston  k  Maine  Kailway  is 
now  building.  Practically  the  same  style  of  building  is  built 
of  wood,  with  outside  clapboarded,  when  occasion  requires. 

The  plan  shows  a  complete  circle.  This,  of  course,  is  seld<Mn 
built,  but  the  same  style  is  used  for  segmental  houses.  We  fre- 
quently build  them  so  that  there  will  be  no  frogs  in  the  rails, 
placing  the  house  just  far  enough  from  the  pit  so  that  the  ouA- 
side  of  the  rails  will  touch. 

Our  experience  proves  that  the  posts  between  pits  are  no  ob- 
struction. I  do  not  think  that  four  posts  would  be  at  all  in  the 
way,  and  with  houses  deeper  than  75  feet  four  posts  would  make 
a  cheaper  house  than  three.  A  flat  roof  is  preferred  to  a  pitch 
roof,  as  it  requires  less  timber  in  the  frame  ;  it  discharges  all 
rain  waiter  at  the  rear  of  the  house,  where  gutters  and  conduct- 
ors are  not  needed,  and  the  covering  requires  less  nailing  than 
a  «teep  roof.  This  latter  is  important,  as  common  naila  will  not 
MHiwer  -for  securing  the  covering  of  engine  house  roofs. 

The  floor  is  brick,  laid  flat,  and  grouted  with  cement.  The 
pits  are  shown  built  with  brick,  although  concrete  is  sometimes 
used  and  is  just  as  good.  The  timbers  under  the  rails  are  treated 
with  a  preservative  wash.  The  stick  outside  of  the  rails  is 
designed  for  setting  jacks  upon,  and  they  give  ^pood  saftislac- 
tion. 

tClie  water  supply  is  carried  under  ground  and  brought  to  the 

middle  }poat  in  every  second  bay  where  a  hose  outlet  Is  provided. 

The  heating  pipes  are  placed  in  every  second  pit.     The  inlet 

steam  pipe  runs  Irom  the  front  interior  post,  where  it  connects 

11 
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with  a  pipe  running  overhead  aoross  all  the  pits.  This  main 
can  be  connected  to  a  locomotiye  or  a  stationary  boiler  as 
desired. 

The  smoke-jacks  are  the  Pickering  wooden  jack  with  some 
modifications  to  allow  of  better  Hashing.  The  ventilators  are 
designed  to  carry  away  the  steam.  In  winteir  they  carry  away 
so  much  heat  that  we  generally  provide  shutters  so  that  they  can 
be  closed  in  cold  weather. 

The  front  columns  are  built  of  Z  bars.  With  doors  3}  inches 
thick,  opening  inward,  they  occupy  a  width  of  10  inches,  the 
clear  opening  being  11  feet.  The  doors  are  hung  on  three 
hinges  and  one  door  of  each  pair  is  secured  when  shut  by  slid- 
ing bolts  and  top  and  bottom.  Formerly  we  interlocked  these 
bolts  so  that  one  motion  of  a  lever  sent  both  home.  It  was 
found,  however,  to  be  very  difficult  to  set  both  top  and  bottom 
exactly  right  at  the  same  time  for  the  bolts  to  enter.  The  ar- 
rangement shown  works  much  better.  When  open  the  doors  are 
.  hooked  to  a  post  set  in  the  floor  for  this  purpose. 

The  turn-table  at  the  house  shown  on  the  general  plan  is  op- 
erated by  a  gasoline  motor. 

G,  W.  Aldrich  and  H.  K,  Higgifia,  N.  Y.,  N,  H,  <fe  H,  R,  By.  : 

First.  The  rectangular  form  of  engine  house  seems  to  us  the 
best  adapted  to  the  requirements  of  modern  railways.  The 
economy  in  roofing  and  space  occupied  much  more  than  com- 
pensates for  the  planning  required  to  get  the  engines  placed  in 
proper  order.  The  strongest  reason,  perhaps,  for  favoring  such 
a  departure  from  the  accepted  round  type  is  found  in  the  famil- 
iar situation, — turn-table  broken  down,  all  the  locomotives  on 
the  division  tied  up,  or  the  equally  familiar  breakdown  of  turn- 
table on  account  of  fire  in  the  roundhouse.  The  stalls  should 
be  deep  enough  to  hold  not  more  than  four  locomotives  per 
track. 

Second.  When  land  is  cheap  and  available  the  engine  house 
should  be  approached  by  tracks  with  switches.  Where  land  is 
not  available  a  transfer  track  is  preferable.  It  is  much  less  lia- 
ble to  break  down  than  a  turn-table,  and  when  repairs  are  nec- 
essary they  can  easily  be  made  without  sending  away  for  parts. 
A  turn-table  or  «« Y"  must  of  course  be  provided,  but  that  will 
occupy  only  a  small  fraction  of  the  room  wasted  in  a  round- 
house. 

Third.  Floors  of  roundhouses  were  in  the  olden  days  usually 
paved  with  brick.  If  properly  put  in,  with  a  concrete  base  and 
laid  with  paving  brick,  this  forms  an  ideal  floor  for  the  varied 
service  required.  Concrete  floors  are  good  if  properly  designed 
and  built.  They  are  almost  always  too  thin  and  give  less  ser- 
vice than  might  reasonably  be  demanded.  The  walls  should  be 
of  brick  or  concrete.     Door  posts  and  lintels  should  be  of  steel, 
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built  into  the  walls  and  filled  with  concrete.  Steel  should  not 
be  nsed  anywhere  in  an  engine  house  unless  covered  wi^h 
cement.  Boofs  have  heretofore  been  of  steel  and  of  wood 
Steel  rusts  badly  and  is  consequently  unsafe.  The  sulphurous 
acid  and  steam  renders  paint  worthless  and  impossible  of  satis- 
factory application.  The  ideal  roof  would  appear  to  be  some 
form  of  reinforced  concrete,  supported  by  reinforced  concrete 
columns.  This  is  of  course  costly,  but  should  pay  in  the  long 
run.  Wood  lasts  better  than  iron,  but  even  then  it  is  seriously 
affected  by  the  acid  and  steam.  Oak  and  hard  pine  of  a  very 
high  grade  when  put  in  place  over  a  busy  engine  house,  could 
be  crushed  between  the  fingers  after  some  years*  service. 

Fourth.  Heating  should  be  by  some  indirect  system.  Power- 
driven  fans  should  deliver  the  warmed  air  through  underground 
ducts  to  the  pits.  The  heating  system  should  be  generous. 
Time  lost  thawing  out  engines  with  torches  and  steam  jets  will 
more  than  pay  for  the  requisite  heating  plant.  Pits  should  be 
made  of  brick  or  concrete,  preferably  the  latter.  The  rails 
should  be  bedded  in  concrete  or  set  on  cast  shoes  built  into  the 
brick  walls;  rails  should  be  fastened  to  anchor  bolts  set  into 
the  masonry  or  concrete,  bent  to  fit  holes  in  web  of  rail  and 
provided  with  nuts  both  sides  of  rail.  Pit  floors  should  be 
arched  to  give  dry  footing,  and  should  be  deep  enough  to  allow 
a  man  to  stand  upright  when  working  under  the  engine.  1? hey 
should  of  course  pitch  toward  end  or  middle  and  drain  into  a 
pit  with  proper  drain  pipe  properly  tapx>ed.  Jacks  or  ventila- 
tors are  not  yet  made  to  really  fill  the  bill.  Probably  the  best 
are  of  cement  pipe,  and  next  best  vitrified  clay  pipe.  Wooden 
flues  have  been  used  since  very  ancient  times,  and  if  kept  well 
covered  with  fireproof  paint  and  sand,  are  very  efficient  for  the 
money  they  cost.  If  not  kept  up,  they  are  of  course  danger- 
ous. 

H.  M,  Henaon^  Chesapeake  A  Nashville  Railway^  Oallatin^ 
Tenn,  : 

In  answer  to  your  circular  letter.  Subject  No.  4,  **  Best  Forms 
for  Construction  of  Engine  Houses." 

First.  Bound. 

Second.  Turn-table. 

Third.  Stone  or  concrete. 

Fourth.  Cast-iron  smoke  jacks,  concrete  pits  and  floors,  slate 
roof. 

M.  Riney^  C.  <fe  N,  W,  Ry.,  Baraboo,  Wis,  : 
First.  Beotangular.     . 
Second.  Transfer  and  turn-table  combined. 
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Third.  Best  material  for  building;  brick*  and  stone  fonnda- 
tioa. 

Foarth.  Hot  air  for  beat;  floors  paved  with  old  bridge  timber 
sawed  8  inches  long,  with  foundation  of  sand  and  cinders;  all 
joitits  tq  be  sandea  and  tarred;  wood  jacks. 


C  W.  Kelly ^  C,  4c  N.  W.  Ry.j  Boone,  la,  : 

Aa  almost  all  onr  engine  houses  are  of  circular  type,  placed 
entirely  too  close  to  the  turn-table,  the  growth  of  our  engines  is 
constantly  making  them  larger,  which  makes  the  doors  inade- 
quate to  clear  the  engines  on  going  into  the  house.  The  close 
proximity  to  the  table  compels  one  to  throw  the  doors  open  be- 
fore leaving  the  table.  The  close  proximity  also  makes  tiie 
radims  so  short  that  there  is  no  pilaster  left  between  the  door. 
Fat  tills  and  many  other  reasons,  I  am  almost  converted  to  the 
idea  that  a  rectangular  engine  house,  with  a  transfer  table,  is 
perhaps  the  most  economical  and  the  most  desirable. 

J.  Wl  McCormack,  C,  St  P.,  M.  4c  O.  /?;/.,  Altoona,  Wis.  : 

Answering  your  circular,  Subject  No.  4,  of  April  18,  1904. 

First.  Beotangular. 

Second.  Location  and  amount  of  work  to  be  done  governs 
this  question. 

Third.  Concrete  stone.  However,  this  depends  upon  mate- 
rial available  and  cost  of  same. 

Fourth.  Hot  air.  Concrete  pita.  Pitch  and  gravel  roof,  if 
roof  is  not  more  than  two  inches  to  the  foot;  if  more  than  that, 
some  prepared  roofing.     Drop  jacks.     Concrete  floor. 

L,  H,   Wheaton,  Halifax  &  S,  W.  Ry.,  Bridgewater,  N,  S.  : 

For  small  systems  and  new  roads  in  territory  where  traffic  is 
yet  largely  to  be  developed,  I  prefer  circular  engine  houses 
with  sufficient  stalls  for  motive  power  required  for  existing 
traffic  and  new  stalls  to  be  added  as  circumstances  require. 
Buildings  to  be  of  brick  with  timber  roofs  (graveled)  and 
wooden  smoke-jacks. 

J,  O.  Thorn,  C,  B.  A  Q.  By,,  Beardatown^  III.  : 

I  have  your  circular  pertaining  to  subject  No.  4.  In  reply, 
will  say  that  where  ground  space  is  available,  I  am  in  favor  of 
rectangular  engine  houses,  and  an  arrangement  of  track  entrance 
to  be  from  the  side.  Engines  can  stand  at  an  angle  if  desired. 
Next  to  this,  would  prefer  a  roundhouse  with  not  less  than  a  40- 
stall  circle  and  60  stalls  would  be  better.  I  prefer  turn-table  72 
or  80  feet.  I  am  not  in  favor  of  transfer  table,  especially  north 
of  the  south  line  of  Missouri. 
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Where  good  stone  can  be  had  cheap  would  not  object  to  it, — 
woiild,  however,  prefer  a  good  soft  mud  brick  laid  in  ceiiMnt 
mortar  where  good  brick  day  can  be  found  convenient  and 
cheap.  Hauling  long  distance  and  repeated  handling  can  be 
avoided,  and  equally  as  good  or  a  better  house  produced  with 
concrete  blocks,  and  in  many  locations  this  can  be  done  for  leas 
money  than  the  cost  of  brick  or  stone.  I  am  opposed  to  any 
style  of  wood  construction  for  engine  houses,  except  for  roof 
girders  and  columns,  which  should  be  thoroughly  salt  treated. 
Boof  covering  for  best  houses  should  be  of  concrete  steel,  treated 
on  top  surface  with  soap  and  alum  process.  The  cheaper  con- 
atrBction  use  rubberoid  or  some  sort  of  felt  roofing.  I  have  no 
use  for  coal  tar  on  an  engine  house. 

Bmoke-jacks?  I  give  it  up.  I  have  never  found  one  that  was, 
or  is,  satisfactory.  Foundations  for  buildings,  columns  and 
pit^;  concrete  is  especially  adapted,  nor  would  I  object  to  the 
entire  pit  being  made  of  concrete ;  also,  the  sewer.  Pit  walls 
should  be  made  wide  part  of  their  length,  at  least  a  number  of 
stalls  should  be  so  made  for  jacking  up  engines.  Personally,  I 
should  prefer  to  make  all  the  pits  so  that  the  engines  could  be 
jacked  np  on  them. 

Floors.  Vitrified  brick  is  the  best  I  know  of.  Engine  houses 
should  be  made  deep  enough  to  permit  of  hanging  the  doors 
inside  ;  no  door  should  be  hung  on  the  outside  or  to  swing  out. 
J^  good  fastener  should  be  put  on  to  hold  all  doors  firm  at  top 
and  bottom.  Boof  girders  should  be  strong  enough  to  lift  con- 
siderable weight  in  addition  to  weight  of  roof. 

X.  2).  Smithy  (?.,  C  <fe  S.  F,  Ry.,  Oalv€8ton,  Texas, 

Complying  with  request  in  your  oiroular  of  April  18,  I  am 
tending  yon  under  separate  cover  the  following  list  of  prints, 
covering  our  proposed  standard  engine  house:* 

65-5,016.  General  plan  showing  Southern  type  engine  house, 
addition  to  old  frame  engine  house,  with  standard  60x100 
machine  shop,  as  arranged  for  Silsbee,  Texas. 

66-5,000,  5,011.  Standard  Southern  type  engine  house. 

65-5,019.  Opening  in  rear  wall.  Southern  type  engine  house, 
to  machine  shop  and  drop  pit  for  engine  drivers  and  truck 
wheels. 

These  plans  cover  our  proposed  standard  Southern  type  en- 
gine house.  By  the  term  Southern  type  we  refer  to  houses  to 
be  built  in  south  Texas  or  in  warm  climate  where  it  is  possible 
to  obtain  good  ventilation,  from  a  continuous  louver  ventilator 
in  roof,  thereby  avoiding  the  use  of  smoke-jacks. 

65-5,052.  Cross  section  of  our  proposed  standard  Northern 
type  engine  house. 

This  is  really  a  preliminary  drawing,  gotten  up  to  show  the 
proposed  construction.     In  this  plan  you  will  note  that  the  rear 
*Print8  not  reprodaced. 
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wall  is  not  as  high  as  in  the  Southern  type,  and  a  flat  roof  is 
used  over  the  last  span,  instead  of  a  pitched  roof.  Also,  smoke- 
jacks  are  provided  for  engines  and  stoves  for  heating.  The  esti- 
mated cost  per  stall  for  both  types  is  $1,200.  This  includes 
water,  steam,  air,  and  blow-off  pipes ;  vitrified  brick  floor, 
clothes*  lockers,  and  work  benches,  but  does  not  include  the 
heating. 

Question  1.  I  am  inplined  to  favor  the  circular  form  of  engine 
houses  for  general  use,  and  would  not  recommend  the  use  of 
rectangular  engine  house,  where  a  transfer  table  would  be  re- 
quired in  addition  to  turn-table  at  division  points.  However, 
the  rectangular  houses  could  be  used  to  good  advantage  in  con- 
nection with  a  large  general  shop. 

Puestion  2.  The  arrangement  of  the  tracks  depends  largely 
on*location  or  the  arrangement  of  the  yards.  With  engine  house 
plan,  I  enclose  a  print  of  our  Cleburn  station  plat,  showing  the 
arrangement  of  the  tracks  communicating  with  engine  house. 
This  is  a  typical  arrangement  on  this  line,  and  has  given  satis- 
faction. 

Question  3.  The  term  <*Best  Material  for  Building  *'  is  rather 
hard  to  define  or  Agree  upon,  as  local  conditions  and  experience 
in  localities  widely  separated  make  it  a  matter  of  local  decision, 
usually  based  upon  economical  construction.  On. this  line  we 
have  used  rubble  masonry,  with  wooden  posts  and  roof  con- 
struction with  fair  success,  from  a  low  original  first  cost 
and  economical  maintenance.  Not  having  had  experience  with 
fireproof  construction,  I  am  not  in  position  to  give  an  opinion, 
further  than  that  the  estimates  made  show  an  increase  of  nearly 
75  per  cent,  in  first  cost,  and  conditions  prevailing  at  the  pres- 
ent time  would  prohibit  its  use. 

The  following  list  of  prices  on  material  placed  in  building  are 
an  average  of  what  our  engine  houses  have  cost,  and  will  give 
you  an  idea  of  the  prices  prevailing  in  Texas  : 


cu.  yd. 


Earth  excavation,  per  cu.  yd. 

Concrete  foundation,  per  cu.  yd.    . 

Bubble  masonry  foundation,  per  cu.  yd 

Bubble  masonry  above  water  table,  per 

Window  caps,  per  lin.  ft. 

Window  sills,  per  lin.  ft. 

Door  caps,  per  lin.  ft.     . 

Post  plinths,  each  .... 

Truss  seats,  each     .... 

Concrete  floor,  5  inches  thick,  sq.  yd. 

Brick  paving,  per  sq.  yd. 

Water  table,  per  lin  ft.    . 

Lumber  placed  in  building,  per  M  ft.,  BM 

Question  4.  I  strongly  favor  the  fan  system  of 
ing,  through  a  system  of  pipes  with  outlets  in  eng 


hot-air 
ne  pits. 


$0.45 
4.50 
5,00 
7.00 
1.25 
1.26 
1.25 
1.75 
2.50 
2i00 
1.25 
.90 

26.00 

heat- 
For 
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roof,  I  favor  mill  oonstraotion,  as  shown  on  plan  submitted.  As 
to  smoke-jacks,  although  none  are  perfect,  we  have  found  that 
the  cast-iron  swinging  smoke-jack,  with  lever-arm  attachment, 
has  given  the  most  satisfactory  results.  For  floor,  I  favor  vitri- 
fied brick,  laid  on  edge,  with  sufficient  crown  between  pits 
to  provide  good  drainage. 

Yon  will  note  on  cross  section  of  these  plans  space  is  pro- 
vided for  placing  traveling  crane,  supported  on  rear  wall,  and 
the  last  roof  support  post.  Up  to  the  present  time  we  have  not 
installed  any  of  these  cranes,  but  expect  to  do  so  in  the  future. 

There  are  a  few  points  which  I  hope  the  committee  will  arrive 
at  a  conclusion  upon,  and  that  is  the  best  location  for  blow-off 
pipes,  water,  steam,  and  air  pipes.  The  plans  submitted  show 
the  steam,  air,  and  blow-off  pipes  located  in  the  ring  pit,  with 
branch  lines  to  last  post  between  alternate  stalls,  with  cast-iron 
water  main  buried  between  the  rear  wall  and  the  end  of  the 
engine  pit.  It  is  proposed  on  this  line  to  place  the  blow-off 
pipes  overhead,  with  a  flexible  ]o  it  on  branch  pipes  to  connec- 
tion with  blow-off  cock  on  steam  dome,  but  think  the  best 
location  for  the  steam  and  air  pipes  is  in  the  ring  pit. 

F,  P,  Outelius,  Canadian  Pacific  Jiy.,  Montreal,  Canada  : 

I  hand  you  herewith  complete  set  of  blue  prints  showing  the 
character  of  the  concrete  and  steel  engine  houses  which  we  have 
been  constructing  during  the  past  year. 

The  special  feature  in  connection  with  these  buildings  is  the 
reinforced  concrete  roof  and  the  fact  that  ail  steel  work  in  these 
buildings  is  protected  by  concrete  from  the  effect  of  gases. 

We  are  of  the  opinion  that  the  circular  house  with  turn-table 
in  the  centre  is  the  most  economical  shape  for  an  engine  house. 

The  best  materials  for  engine  house  construction  depend 
largely  upon  the  climate.  We  have  found  that  the  hardest  burnt 
bricks  fail  in  our  engine  houses  along  the  north  shore  of  Lake 
Superior  ;  in  consequence,  we  are  using  stone  in  our  new  con- 
struction at  these  points. 

We  are  very  much  pleased  with  the  results  of  a  complete 
gravel  concrete  engine  house  constructed  last  year  in  accordance 
with  our  standard  plans  at  Moose  Jaw.  Its  cost  was  less  than 
brick  or  stone. 

In  the  matter  of  heating,  we  use  the  Sturtevant  hot-air  sys- 
tem plant,  air  ducts  placed  beneath  the  floor  as  shown  on  plans. 

Our  method  of  fastening  the  pit  rails  to  the  pits  is  by  means 
of  forged  plates  set  in  the  metal  to  which  the  rail  is  bolted. 

The  roof,  as  explained  above,  is  reinforced  concrete,  covered 
with  plastic  ashphalt ;  cast-iron  jacks,  and  brick  iloors. 
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DISCUSSION. 

Mr.  G.  W.  Andrews. — I  think  that  most  of  the  members 
here,  especially  those  who  have  had  to  do  with  the  designing 
of  roundhouses,  will  agree  with  me  that  it  is  a  very  diffi- 
cult thing  to  say  which  is  the  best  form  of  engine  house.  I 
think  also  that  you  will  all  agree  with  me  when  I  say  that 
the  best  form  is  the  personal  opinion  of  the  general  man- 
ager or  the  chief  engineer.  The  chief  engineer,  w^ith  most 
of  the  roads,  will  get  a  small  location  plan  and  pass  it  along 
to  the  superintendent  of  bridges  and  buildings.  He  will 
confer  with  the  general  superintendent  of  motive  power  or 
his  superintendent,  or  some  person  in  charge  of  the  mechan- 
ical department,  and  find  out  from  them  what  they  want  in 
the  for  mof  an  engine  houise.  After  a  conference  of  three 
or  four  days  he  will  go  back  to  his  office  and  begin  prepara- 
tion of  plans,  thinking  that  he  has  made  a  good  start.  After 
a  week  or  ten  days  he  turns  in  his  plans  and  if  they  are  re- 
turned with  any  of  the  original  lines  in  them  he  will  be  sur- 
prised. They  will  be  returned  so  niarked  up  that  he  will  have 
difficulty  in  recognizing  his  original  work,  and  for  that  rea- 
son I  think  it  is  impossible  to  decide  what  is  best.  We  can  de- 
termine what  is  good,  but  we  can  never  make  it  a  standard 
in  our  work.  Personally,  I  think  the  best  form  is  the  circular 
form,  if  you  have  a  large  number  of  engines.  If  you  have  a 
small  number  of  engines,  perhaps  the  oblong  or  parallelo- 
gram form  is  best.  As  to  the  character  of  construction,  that 
is  also  a  question  that  has  to  be  taken  up  and,  after  you  have 
decided  what  you  want,  brick,  concrete  or  stone,  you  go 
ahead  and  get  your  foundations  in.  Then  there  is  a  change 
of  administration  and  they  will  want  some  other  kind  of 
a  house.  Laying  all  that  aside,  I  would  say  that  the  round- 
house is  generally  the  best  form,  and  a  good  standard  is 
to  erect  a  frame  house  on  a  concrete  foundation,  with  vit- 
rified brick  floor  and  concrete  or  vitrified  brick  pits,  a  pit 
to  every  stall,  at  least  one  driver-wheel  pit  to  every  ten 
stalls,  and  two  (and  not  less  than  two)  truck-wheel  pits. 
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The  design  of  the  house  itself,  or  superstructure,  is  more 
governed  by  local  conditions  than  anything  else.  After 
getting  that  in,  our  first  problem  is  to  get  plenty  of  light. 
We  have  built  quite  a  few  different  styles  and  incidentally 
succeeded  in  pleasing  nobody.  We  have,  I  thjnk,  put  up 
some  very  good  houses,  and  we  put  them  up  in  that  char- 
acter of  construction.  We  have  heated  the  houses  with  the 
fan  system  and  have  used  the  underground  ducts  almost 
exclusively  in  roundhouses.  That  is,  we  carry  an  under- 
ground duct  through  and  under  the  outer  circle,  supplying 
air  to  the  pits  by  means  of  intermediate  ducts  leading  into 
alternate  stalls  and  branching  oflf  on  each  side  of  the  pit. 
The  steam  and  hot  and  cold  water  pipes  are  placed  over- 
head with  apparently  good  results.  We  have  also  at- 
tached to  these  roundhouses  a  blow-oif  system.  That  is, 
we  have  connected  up  with  each  pit  running  up  from  the 
center  to  the  intermediate  pits  a  two  and  a  half  inch  pipe, 
at  which  point  it  connects  with  a  four-inch  pipe,  which  in 
turn  connects  with  a  six-inch  pipe  running  into  a  well, 
which  consists  of  a  slushing  tank  and  well  into  which  the 
water  and  grease  are  blown.  The  heavy  matter  settles  to 
the  bottom  and  the  clear  water  overflows  and  goes  into  the 
settling  tank,  holding  about  50,000  to  75,000  gallons.  By 
using  a  system  of  this  character  we  eliminate  almost  entirely 
the  vapors  that  are  constantly  gathering  in  the  house  from 
the  blowing  off  of  boilers  into  open  pits.  I  think  that 
this  is  one  of  the  best  attachments  that  can  be  placed  in  a 
roundhouse  and  I  think  all  modern  roundhouses  should 
have  it.  They  are  expensive  probably,  but  they  pay  for 
themselves  in  a  short  while  in  wear  and  tear  on  pits  and 
floors  and,  what  is  more  important,  in  the  health  of  the 
employees  in  roundhouses.  We  have  covered  our  round- 
houses with  various  kinds  of  roof,  but  principally  with  tim- 
bers resting  upon  columns,  upon  which  are  placed  the  ord- 
inary lines  of  purlins  three  to  three*and  one  half  feet  apart, 
covered  with  one  and  one  half  inch  tongue  and  grooved 
sheathing.      That  is  covered  with  gravel  or  ready  prepared 
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roofing,  of  which  there  are  many  kinds  in  the  market.  Our 
jacks  have  cast-iron  telescopic  and  swinging  ends.  Our 
doors — I  think  I  explained  this  morning — are  square  head 
doors  with  the  fastenings  mentioned  at  that  time.  The  size  of 
the  house  is  90  feet,  which  is  long  enough  for  the  longest 
locomotives  that  we  have  today  and  probably  will  have  for 
future  generations.  Our  houses  are  also  supplied  with  a 
track  running  around  the  outer  circle  on  which  is  run  a 
small  truck  for  the  conveying  of  heavy  castings  or  heavy 
pieces  of  machinery  from  the  machine  shop.  At  the  point 
of  contact  between  the  roundhouse  and  machine  shop  is  a 
small  turn-table.  When  you  get  orders  to  build  a  round- 
house, try  as  hard  as  you  can  to  get  the  opinions  of  the 
people  who  have  to  handle  it ;  get  their  ideas  as  to  the  best 
method  of  designing  a  house  and  get  it  in  writing;  that  is, 
when  your  plans  are  ready  for  approval,  get  their  signa- 
ture. Unless  you  do,  there  will  be  a  question  come  up  in  a 
very  short  while  as  to  who  irresponsible  for  certain  changes. 

Mr.  A.  S.  Markley. — I  should  like  to  ask  Mr.  Andrews  if 
the  boiler  washings  are  run  into  this  settling  basin  and  if 
the  water  accumulating  in  this  basin  is  piunped  back  and 
used  again  ? 

Mr.  G.  W.  Andrews. — The  boilers  are  blown  off  through 
this  piping.  The  washings  go  into  the  slushing  well  and  settle 
to  the  bottom,  then  pass  off  through  a  sewer.  There  is  a 
valve  with  a  handle  on  it  at  the  top  of  the  well,  which  can 
be  operated  at  any  time  desired  by  the  man  in  charge. 
The  clear  water  going  to  the  top  overflows  and  goes  into  a 
settling  tank,  and  that  water  is  used  over  again.  That  is 
the  object  of  the  settling  tank ;  to  get  water  that  is  warm. 

Mr.  A.  S.  Markley. — The  reason  I  ask  is  that  at  our  shops 
we  empty  our  sewers  directly  out  into  a  stream  and  now  the 
people  below  us  say  that  we  are  polluting  the  water,  which 
is  true.  In  order  to  overcome  this  we  are  going  to  build 
a  double  settling  basin  with  a  filter  located  between  them 
of  gravel  or  slag  or  cinders. 

I  am  inclined  to  favor  the  square  engine  house,  and  be- 
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lieye  that  if  it  is  built  in  two  geotions,  one  each  side  of  trans- 
fer table,  leaving  both  ends  open  next  to  transfer-table,  end 
enelosing  all  under  one  roof,  there  would  be  a  great  many 
adyantagee  in  it  over  the  round  engine  house.  Witii  a 
square  engine  house  we  could  extend  it  as  far  as  desired. 

Mr.  G.  W.  Andrews. — ^Are  you  going  to  use  cranes  for 
transferring  locomotives  that  may  be  in  the  middle  of  the 
house  and  ready  for  use  over  those  that  are  at  the  end  of 
the  house?  If  you  have  an  oblong  house  with  two  or 
three  tracks,  you  may  sometimes  have  engines  in  the  middle 
of  the  house  that  you  want  to  get  out  and  engines  at  the 
end  that  you  cannot  move. 

Mr.  A.  S.  Markley. — ^A  transfer-table  could  be  put  be- 
tween the  houses.  That  same  difficulty  occurs  in  a  machine 
shop.  Some  roads  have  a  long  track  from  one  end  of  their 
machine  shop  to  the  other.  If  the  work  on  an  engine  in 
the  center  of  the  track  is  completed,  they  have  to  hoist  it 
out  with  the  crane.  With  the  plan  I  have  in  mind,  an  in- 
dependent stall  for  each  engine,  you  could  get  an  engine 
out  at  any  time  without  disturbing  any  other  or  using  the 
crane,  having  the  track  lead  to  the  transfer-table. 

Mr.  G.  W.  Andrews. — You  could  not  accomplish  the  work 
in  the  same  time  that  you  do  in  a  roundhouse.  The  turn- 
tables in  modem  shops  are  operated  by  power,  either  in- 
direct steam  or  electric,  and  you  can  get  an  engine  in  or  out 
in  a  very  short  time,  much  better  than  you  could  pos- 
sWy  do  with  a  transfer-table.  Tliat  is  one  of  my  principal 
reasons  for  preferring  a  roundhouse. 

Mr.  R.  H.  Reid. — In  connection  with  the  transfer-table, 
1  would  like  to  ask  what  provision  is  made  for  a  turn-tablet 
Do  you  use  a  Y  or  a  turn-table  ? 

Mr.  Finley. — Make  a  turn-table  out  of  the  transf er-table ; 
turn  it  at  one  point,  say  the  middle  of  the  hocEse. 

Mr.  Schall. — I  doubt  if  the  square  engine  house  is  as 
economical  as  the  round.  The  roundhouse  can  be  built  in 
tiie^BiAllest  space  and  it  is  the  space  which  you  occupy  tiiat 
is    very    important    for    the    operation    of    an    engine 
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house.  Very  often  you  would  not  have  the  ground  on 
which  to  build  a  square  engine  house.  I  built  a  square 
engine  house  in  1884  with  a  yard  at  each  end.  It  was 
double-ended,  had  22  stalls ;  the  house  was  not  entirely  sat- 
isfactory. 

Mr.  A.  S.  Markley. — It  would  depend,  of  course,  on  the 
number  of  stalls.  We  have  a  house  with  54  stalls  but  find 
it  will  not  be  large  enough.    What  are  we  going  to  dot 

It  is  claimed  that  the  round  engine  house  is  the  most 
economical  in  ground  area.  I  cannot  agree.  With  a 
round  house  the  turn-table  is  placed  80  feet  from  the  engine 
house.  The  end  of  a  transfer-table  can  terminate  at  the 
end  of  the  doors  when  open.  All  the  space  needed  for  an 
engine  is  the  center  width  of  the  stall,  which  would  be  16 
feet  or  possibly  18  feet.  On  the  back  end  of  the  round- 
house there  is  a  width  of  26  or  28  feet  and  in  front  14  feet 
per  stall.  For  the  same  ground  area  I  venture  to  say  that 
less  ground  is  occupied  with  the  square  than  with  the  round 
engine  house.  Of  course  in  a  modern  plant  of  this  kind 
the  transfer-table  should  be  handled  by  electricity. 

Mr.  Finley. — I  do  not  see  where  there  would  be  any  diflS- 
culty  in  making  a  transfer-table  so  that  it  could  be  turned 
at  the  point  where  the  engine  was  sent  out  of  the  house. 
There  is  no  mechanical  difficulty  in  making  a  traveling  turn- 
table. 

Mr.  Sheldon. — It  appears  to  me  that  you  wiU  need  a 
turn-table  to  get  engines  headed  right,  and,  while  you  may 
be  able  to  store  more  locomotives  in  a  rectangular  house  than 
a  roundhouse  of  equal  area,  the  additional  room  required 
for  a  transfer-table  offsets  this,  and,  besides,  the  transfer 
table  is  slow,  and  where  a  large  number  of  engines  are 
handled  time  is  an  important  factor. 

Mr.  Killam. — I  would  like  to  ask  Mr.  Markley  what  the 
cost  of  a  transfer-table  would  be  as  compared  with  a  turn-  * 
table? 

Mr.  A.  S.  Markley. — I  do  not  believe  that  a  75-foot  trans- 
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fer-table  would  cost  as  much  as  a  75-foot  turn-table.  Ap- 
proximately it  would  cost  about  $5,000. 

Mr.  G.  W.  Andrews. — That  is  less  than  one  half  what  a 
turn-table  costs  and  I  question  your  figures.  We  do  not 
wish  to  be  placed  in  the  position  that  we  were  at  Kansas 
City.  At  that  place  we  had  the  pleasure  of  having  Mr. 
McGuigan  with  us  for  a  few  days.  Just  before  we  ad- 
journed, I,  as  president  at  that  time,  asked  Mr.  McGuigan 
if  he  would  not  give  us  his  opinion  of  our  Association  as  a 
body  of  railroad  men,  and  he  did  so  to  the  great  amuse- 
ment of  many  of  us.  He  stated  that  in  the  three  days 
that  he  had  been  with  us  he  had  received  much  in- 
formation of  which  he  had  hitherto  been  ignorant,  and  that 
he  had  also  been  very  much  amused.  One  of  the  points 
that  he  brought  up  was  that  in  the  Convention  we  could 
do  the  work  so  very,  very  cheap,  while  in  the  field  it  cost 
so  very  much.  We  want  to  avoid  that.  We  do  not  want 
to  say  here  that  we  can  put  in  bridge  iron  for  $5  per  ton 
when  it  will  cost  us  more.  We  do  not  want  to  say  that  we 
can  build  a  transfer-table  with  power  for  about  half  what  it 
would  cost.  I  think  that  when  we  get  down  to  the  actual 
cost  of  a  transfer-table  there  would  be  very  little  difference, 
if  any,  between  it  ^md  the  cost  of  a  modem  80-foot  turn- 
table equipped  with  power.  We  have  installed  a  large  num- 
ber of  turn-tables  and  we  have  not  been  able  to  get  them  un- 
der $6,500,  including  everything. 

Mr.  A.  S.  Markley. — ^Another  thing  that  would  increase 
the  cost  of  a  transfer-table  beyond  that  of  a  turn-table.  It 
is  necessary  to  make  the  transfer-table  the  full  length  of 
the  house. 

Mr.  Killam. — I  have  looked  over  the  drawings  and  report 
quite  carefully,  and  I  may  say  that  this  question  comes  with- 
in range  with  what  we  have  at  Moncton.  We  have  one  round- 
house with  35  stalls  and  turn-table.  A  track  runs  through 
this  roundhouse  to  another  of  smaller  size,  25  stalls,  and 
from  there  into  the  erecting  shop.  In  the  middle  of  this 
erecting  shop  is  a  transfer-table,  the  shop  being  200  feet 
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l(mg  \^dth  a  set  of  stalls  on  either  side  for  repairs  to  loco- 
motives. The  transfer-table  has  cost  fully  as  much  as  three 
turn-tables  could  have.  It  is  of  the  very  best  type  I  believe 
that  can  be  constructed.  Beyond  this  is  the  general  erect- 
ing shop.  Locomotives  pass  through  this  transfer-table  and 
out  into  the  roundhouse,  where  a  square  house,  such  as  men- 
tioned here,  would  cost  more  than  double  the  money,  as  f ai* 
as  we  are  concerned.  The  transfer-table  would  cost  about 
three  times  as  much  as  the  turn-table. 

Mr.  Schall. — I  wish  to  ask  Mr.  Markley  what  he  meant 
by  a  $5,000  turn-table  ? 

Mr.  A.  S.  Markley. — I  have  some  figures  for  a  rectangular 
house  which  show  the  cost  of   the   two  end   walls   to   be 
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$7,375;  the  cost  of  each  pair  of  stalls,  $4,150;  transfer- 
table  erected,  $7,000,  or  a  total  cost'  of  $173,775  for  a  com- 
plete house  of  72  stalls ;  but  as  one  stall  will  be  used  as  the 
entrance  and  the  corresponding  stall  for  the  boilers  and 
heating  apparatus,  it  will  net  only  70  stalls.  As  against 
this  we  estimated,  but  less  carefully,  the  cost  of  a  round- 
house of  the  same  capacity,  at  $2,300  per  stall,  amounting  to 
$165,600,  and  the  75-foot  turn-table  with  electric  tractor 
at  $7,375,  which  makes  the  total  cost  of  the  house,  $172,975. 
In  the  case  of  the  rectangular  house,  these  figures  represent 
the  actual  cost  of  the  labor  and  material,  and  will  hold 
good  if  the  railroad  companies  build  the  house  themselves. 

Mr.  Schall. — If  you  take  for  example  a  house  of  54 
stalls,  that  will  give  you  27  stalls  on  each  side  and,  figuring 
each  stall  at  14  feet,  you  would  have  to  have  a  house  about 
390  feet  long.  A  transfer-table  would  have  two  end  bear- 
ings and  two  intermediate  bearings,  or  four  bearings  in  all. 
I  think  a  turn-table  is  more  economical.  A  turn-table,  com- 
plete and  with  power,  costs  $7,500.  An  electric  trans- 
fer-table for  a  house  of  that  character  will  cost  at  least 
$15,000  to  $20,000;  if  built  right. 

Mr.  Reid. — It  seems  that  if  a  turn-table  is  necessary  it 
would  be  better  to  use  a  roundhouse  rather  than  a  square 
house  with  a  turn-table  or  T  in  connection  with  the  trans- 
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fer-table,  as  the  turning  and  the  transfer  arrangements 
would  both  be  necessary.  There  is  one  point  in  favor  of 
the  square  engine  house  and  that  is  that  in  case  of  fire  all 
the  engines  could  be  run  out  of  the  house  so  as  to  leave 
them  practically  safe,  while  in  the  roundhouse  the  tracks 
converge  at  the  table  and  the  engines  could  not  all  be  run 
out. 

Mr.  A.  S.  Markley. — ^You  are  losing  sight  of  the  point  I 
make — ^that  where  it  is  necessary  to  have  two  engine  houses, 
it  is  cheaper  to  build  the  square  house. 

Mr.  G.  W.  Andrews. — I  do  not  want  to  say  that  the 
square  engine  house  is  not  practical.  My  point  is  that 
the  round  engine  house  is  the  most  economical  after  it  is 
completed.  The  question  of  time  is  very  important  with 
the  motive  power  department,  and  we  can  certainly  handle 
an  engine  from  a  round  engine  house  much  more  quickly 
than  from  a  square  house  with  a  transfer-table.  When 
an  engine  goes  into  the  house  it  passes  over  the  ash  pit ;  then 
as  it  goes  out  it  takes  water  and  runs  over  to  the  coaling 
station  to  coal  up.  Both  in  entering  apd  leaving  the  house 
it  crosses  the  turn-table.  These  opei:ations  can  be  accom- 
plished more  quickly  and  economically  with  a  roundhouse 
than  with  a  square  house.  The  question  of  economy  is 
that  of  operation,  not  a  question  of  the  first  cost  of  the 
house. 

Waltei:  G.  Berg  (written  discussion), — In  connection 
with  the  report  of  the  committee  on  ''Best  Forms  of  Con- 
struction for  Engine  Houses,''  I  note  that  the  committee, 
in  reviewing  previous  publications  and  published  refer- 
ences to  square  engine  houses,  has  omitted  to  call  attention 
to  the  article  by  our  esteemed  member,  Mr.  John  D. 
Isaacs,  Assistant  Engineer,  Maintenance  of  Way,  Southern 
Pacific  Company,  San  Francisco,  Cal.,  consisting  of  a  paper 
by  Mr.  Isaacs,  read  before  the  Pacific  Coast  Railway  Club 
at  their  meeting  at  Los  Angeles,  Cal.,  on  October  20,  1900, 
published  in  issue  No.  6,  volume  No.  2,  of  the  Official  Pro- 
ceedings of  the  Pacific  Coast  Railway  Club  in  1900. 
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This  article  and  accompanying  illustrations  cover  practi- 
cally the  same  ground  as  a  paper  by  Mr.  George  P.  Nichols, 
presented  last  winter  to  the  Western  Railway  Club  of  Chi- 
cago, which  paper  is  referred  to  and  quoted  in  part  by  the 
committee. 

Mr.  Isaacs'  paper  of  October  20,  1900,  is  as  follows: 


«<i 


It  seems  to  the  writer  that  limiting  the  question  to  cost  of 
construction,  manner  of  lighting  and  facilities  for  repairing  en- 
gines, restricts  the  range  of  the  subject  somewhat  unnecessarily. 
This  paper,  therefore,  will  touch,  not  only  upon  these  points, 
but  upon  others  germane  to  the  subject.  Some  consideration 
must  be  given  as  well  to  the  land  occupied,  facility  for  ready 
extension  of  the  building,  maintenance  of  tracks  and  turn-table, 
convenience  for  extending  tracks  through  building  to  adjoining 
shops,  etc. 

"The  circular  engine  house  is  expensive  to  build.  The  spacing 
between  the  tracks  is,  of  necessity,  restricted  too  much  on  the 
inner  and  is  unnecessarily  wide  on  the  outer  side.  In  the  mat- 
ter of  construction,  the  framing,  if  of  steel,  is  complicated  and 
expensive;  overhead  traveling  cranes  for  handling  cabs  or  the 
lighter  parts  of  the  locomotives  are  inadmissible;  extensions 
to  a  permanent  structure  are  troublesome  to  make;  and  while 
a  complete  circular  building  is  possible,  it  is  usually  impracticable 
on  account  of  adjoining  tracks,  or  wasteful  on  account  of  the 
number  of  "dead"  stalls  which  must  be  left  for  ingress  and 
egress;  locomotives  must  generally  go  upon  the  turn-table  on 
entering  and  leaving  the  roundhouse,  and  the  turn-table  must, 
as  a  rule,  be  turned  with  the  engine  upon  it  in  both  cases; 
that  is,  always  turned  twice  for  each  engine  each  trip.  In 
snow  countries,  it  is  best  to  completely  cover  the  engine  house 
and  turn-table,  which,  in  the  circular  construction,  either  in- 
volves an  enormous  building  or  a  great  sacrifice  of  room,  owing 
to  the  rapid  divergence  of  the  interior  tracks.  A  good  example 
of  this  is  the  uneconomical  Truckee  roundhouse — a  complete 
circle,  with  only  22  stalls. 

"These  considerations  suggest  an  engine  house  built  in  rec- 
tangular form  with  one  or  more  transfer-tables,  running  be- 
tween the  two  sections  of  the  building,  or,  if  two  sections  are 
not  desirable,  in  front  of  a  single  section,  for  the  purpose  of 
transferring  the  engines  from  the  stalls  to  the  outging  tracks 
and  from  the  turn-table  and  incoming  tracks  into  the  engine 
house.  An  outline  sketch,  giving  a  proposed  rectangular  en- 
gine house,  is  accordingly  submitted;  also  a  diagram  giving  a 
proposed  typical  track  approach  (which,  of  course,  would  have 
to  be  modified  to  suit  local  circumstances),  and  showing  graph- 
ically the  relative  areas  of  the  two  kinds  of  engine  houses  for 
the  same  number  of  useful  stalls. 

"It  is  proposed  in  this  arrangement,  as  a  rule,  to  cross  the 
turn-table  but  once  with  the  engine,  usually  as  it  comes  into  the 
engine  house.  The  engine  would  leave  the  main  track  and 
take  the  incoming  track  to  the  engine  house,  take  coal,  water. 
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pass  over  tJie  ash-pit,  and  if  it  had  to  be  turned  in  order  to  head 
out  right,  over  the  turn-table  on  to  the  transfer-table,  otherwise 
straight  to  the  transfer-table  without  passing  over  the  turn- 
table, and  into  the  engine  house.  On  coming  out  the  engine 
would  go  upon  the  transfer  table  and  take  the  outgoing  track. 

"As  to  the  time  required  by  the  use  of  transfer-tables,  we 
must  divest  ourselves  of  prejudice  and  forget  the  old-fash- 
ioned chains,  cables  and  other  clumsy  appliances  with  which 
transfer-tables  have  been  and  still  are,  to  some  extent,  operated, 
and  remember  that  with  the  present  high  development  of  com- 
pressed air,  machinery  and  electric  motors,  very  heavy  weights, 
in  fact,  whole  passenger  trains,  are  handled  economically  aad 
expeditiously  with  properly  designed  motors. 

"These  considerations  perhaps  render  it  unnecessary  to  say 
much  about  motive  power  for  the  transfer-table,  but  taking  one  of 
our  heavy  engines  (Class  F.  B.,  weight,  146  tons),  and  equip- 
ping the  transfer-table  with  two  twenty-five  horse-power  street 
car  motors,  coupled  so  as  to  be  thrown  into  parallel  or  series, 
a  velocity  of  five  feet  per  second  (3  4-10  miles  per  hour)  would 
be  attained .  in  a  run  of  20  feet,  requiring  eight  seconds  for 
the  run,  on  the  supposition  that  the  torque  of  the  motor  is 
uniform  for  all  speeds.  Efficient  brakes  could  stop  it  in  the 
same  distance,  so  that  a  40-foot  distance  can  be  accomplished  in 
16  seconds.  At  the  acceleration  of  five  feet  per  second,  or  three 
and  four  tenths  miles  per  hour,  it  would  take  about  16  seconds 
to  take  the  locomotive  from  opposite  the  end  stall  nearest  the 
turn-table  to  the  adjoining  exit  track.  If  a  sufficient  distance  . 
is  to  be  run,  the  speed  will  go  on  increasing,  though  not  at  the 
same  rate,  but  making  no  allowance  for  this  increase  in  speed, 
the  time  required  to  run  from  the  center  of  the  engine  house, 
as  shown  in  sketch,  to  the  center  of  the  exit  track,  would  be 
60  seconds,  or  one  minute,  and  from  the  extreme  end  of  the 
house  one  minute  and  46  seconds.  The  engine  would  then 
be  in  position  to  go  out  into  service  without  crossing  the  turn- 
table unless  headed  wrong.  Of  course  better  time  could  be 
made  with  motors  of  greater  power.  The  writer  happened 
recently  to  time  several  engines  upon  a  turn-table  operated  by 
a  compressed  air  motor  at  a  very  busy  roundhouse  belonging 
to  the  Southern  Pacific  Company,  near  San  Francisco,  and  found 
that  none  of  the  engines  were  turned  in  less  than  one  and  one 
half  minutes  from  the  time  they  were  upon  the  table  to  the 
time  the  table  was  in  position  for  the  engine  to  go  ofT. 

"It  would  seem,  therefore,  that  as  a  question  of  time  in  hand- 
ling the  engines  for  exit  from  the  house,  that  the  average  time 
required  in  the  rectangular  engine  house  would  not  necessarily 
be  more  than  the  average  time  required  in  the  roundhouse,  un- 
less the  engine  has  to  be  turned  In  going  out. 

"If  it  is  still  contended  that  the  use  of  transfer-tables  will 
require  more  time  (although  no  time  need  be  spent  balancing 
the  engine  upon  it,  as  upon  a  turn-table)  the  answer  to  this 
would  seem  to  be  to  start  the  engine  out  a  fraction  of  a  minute 
earlier. 

"As  to  the  transfer-table  as  a  piece  of  mechanism:  This  is  a 
very  simple  piece  of  apparatus  and  need  not  be  expensive,  as  It 
should  consist  of  three  heavy  trucks,  connected  together  by  I 
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Fig.  87.— Diagram  of  Comparative  Areas  of  Rectangalar  Engine  Hoase  and  of  a  Roandhonse, 
as  Presented  by  Mr.  John  D.  Isaacs,  Meeting  of  Pacific  Railway  Club,  October,  1900. 
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beams,  on  which  the  rails  may  be  laid  direct  to  save  depth 
of  pit. 

"The  rectangular  design  is  not  intended  to  apply  to  small 
engine  houses;  it  is  primarily  for  larger  accommodation,  or  for 
locations  in  which  a  large  increase  in  business  is  anticipated. 

"As  to  facilities  for  connecting  an  engine  house  with  adjacent 
buildings,  such  as  blacksmith  shop,  machine  shop,  etc.,  the 
rectangular  building  enables  direct  tracks  to  be  run  as  desired. 
A  good  example  of  the  disadvantage  of  circular  buildings  in  this 
respect  is  the  case  of  the  S.  P.  roundhou^  at  Bakersfleld,  where, 
without  entirely  destroying  the  appearance  and  utility  of  much 
of  the  building,  it  was  found  to  be  impracticable  to  get  more 
than  three  tracks  from  the  rear  of  the  roundhouse  into  the  ad- 
Joining  machine  shop,  and  to  do  ^en  this  it  was  necessary  to 
build  one  of  the  doors  a  foot  out  of  center,  curve  a  pit  and  In- 
troduce 27-degree  curves,  reversed.  Of  course,  the  answer  to 
this  is  that  the  machine  shop  should  be  put  further  away  from 
the  engine  house,  but  here  again  we  get  into  a  serious  sacrifice 
of  valuable  ground  space. 

"As  to  the  land  occupied  by  the  two  classes  of  building:  A 
circular  engine  house  with,  say  57  stalls,  would  occupy  a  net 
area  of  three  and  two-hundreths  acres.  Assuming  that  three 
of  these  stalls  would  be  kept  unoccupied  for  access  in  so  large 
a  building.  A .  rectangular  engine  house  with  54  stalls  would 
occupy  a  net  area  of  two  and  six-tenths  acres,  or  about  16  per 
cent,  more  net  area  for  the  roundhouse  than  for  the  rectang- 
ular building.  In  point  of  fact,  the  circular  building  may  be 
practically  considered  as  occupying  a  square  of  ground  whose 
sides  are  equal  to  its  diameter,  as  far  as  the  useful  purposes  of 
the  ground  is  concerned.  To  offset  this,  there  should  be  added, 
say  110  feet  extra  length  of  transfer  pit  outside  the  rectangular 
building  for  convenience  of  access  to  the  various  tracks.  These 
compare  as  follows: 

Rectangular  form  of  building, 2.74  acres 

Circular  form  of  building         3.86  acres 

or  about  40  per  cent,  more  ground  occupied  by  the  circular  form 
of  construction  than  the  rectangular.  All  these  calculations  are 
based  upon  dimensions  given  upon  the  plan,  which  it  may  be 
desirable  to  change  one  way  or  the  other,  in  which  event,  of 
course,  a  corresponding  change  takes  place  in  the  comparison. 
"As  to  the  facility  in  handling  work  in  the  shop,  it  would 
seem  that  the  rectangular  building  enables  one  or  more  light 
overhead  traveling  cranes  to  be  run  over  as  many  stalls  as  may 
be  desirable,  by  which  means  lighter  portions  of  the  engine 
could  be  removed  and  replaced.  It  may  occasionally  be  desirable, 
at  least  temporarily,  to  utilize  portions  of  the  rectangular  house 
for  repairs,  painting,  etc.,  which  more  particularly  belong  to 
the  machine  shop;  in  such  cases  there  is  no  objection,  save  pos- 
sibly from  an  architectural  point  of  view,  to  making  the  spacing, 
center  of  center,  of  some  of  the  doors  different  from  others. 
From  a  maintenance  point  of  view,  the  absence  of  frogs  leading 
from  the  turn-table  is  a  considerable  advantage,  and  the  cost 
alone  of  the  frogs  done  away  with  in  a  54-stalI  building,  would 
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pay   for   the   transfer-tables   with   motors   and    controller   com- 
plete. 

"For  the  sake  of  tidiness  and  of  pleasing  effect,  the  writer 
would  go  to  the  extravagance  of  covering  the  entire  space  occu- 
pied by  the  rectangular  building  or  buildings,  including  the  build- 
ing, the  transfer  pit  and  the  space  between  it  and  the  building 
with  a  cement  floor,  similar  to  an  ordinary  cement  sidewalk. 

"Without  pretending  that  the  new  ^heme  is  entirely  worked 
out  in  detail,  or  that  the  arrangement  of  the  building  and  tracks, 
as  per  enclosed  drawing,  is  by  any  means  the  best  possible  and 
cannot  be  improved  upon,  the  idea  of  a  rectangular  engine  house 
would  seem  to  have  so  many  advantages  as  to  warrant  the  con- 
clusion* usually  reached  by  the  late  A.  J.  Stevens,  General  Master 
Mechanic  of  the  Southern  Pacific  Company,  after  such  discus- 
sions, 'Let's  build  one  of  the  d — d  things  and  see  what  is  looks 
like,* " 

John  D.  Isaacs, 

Asst.  Engineer,  M.  of  W.,  8.  P.  Co.,  San  Francisco, 


V. — Best  Method  of  Filling  Ice  Houses  and  Conveying  Ice  to 
•  Refbioebatob  Cabs. 

REPORT  OF  COMMITTEE. 

Your  committee  have  been  unable  to  go  into  this  matter  as 
deeply  as  the  importance  of  the  subject  seems  to  merit  We 
find  that  the  varied  conditions  met  with  in  different  localities 
seem  to  require  different  methods  as  to  detail.  For  filling  ice 
houses  of,  say  1,000  tons'  capacity,  or  less,  hand  labor  with  the 
use  of  a  horse  as  the  lifting  power  would  be  the  most  economical, 
but  for  a  larger  house  it  seems  that  a  power  plant  of  some 
kind  would  be  most  economical,  especially  so  at  points  where 
the  season  for  putting  up  ice  is  at  times  limited  to  a  few  days, 
in  which  case  the  harvesting  must  be  done  as  quickly  as  pos- 
sible. As  to  the  kind  of  power  best  suited  for  the  work  we  are 
unable  to  offer  any  suggestion,  but  it  appears  that  the  endless 
chain  conveyor  in  a  general  way  would  be  found  to  be  the  best 
to  which  to  apply  any  power.  This  method  seems  to  be  the 
best  in  cases  where  the  pond  or  other  source  of  supply  is  near 
by  or  where  the  ice  may  be  brought  to  the  plant  in  cars.  In 
the  matter  of  conveying  ice  from  an  ice  house  to  refrigerator 
cars,  your  committee  would  suggest  as  most  preferable  a  plat- 
form of  suitable  height  to  admit  of  ice  being  carried  to  one  or 
more  cars  at  the  same  time  by  means  of  an  endless  chain  or  other 
device  by  which  the  ice  could  be  dumped  into  the  cars  through 
the  usual  openings  in  the  roof.  This  elevated  platform  seems 
to  be  a  practical  plan,  as  in  cases  where  it  is  desirable  to  re-ice 
an  entire  train  of  cars,  one  half  of  them  could  be  placed  on  each 
of  two  tracks  and  the  work  of  re-icing  be  completed  quickly 
without  any  unnecessary  delay  to  the  train.  This  platform, 
however,  would  have  to  be  fitted  with  light  wing  platforms 
hinged  to  the  side  of  the  same  at  proper  intervals,  that  could 
be  lowered  down  to  rest  on  roofs  of  cars.  This  plan  involves 
another  one  by  which  the  ice  is  to  be  taken  from  the  house  and 
delivered  to  the  conveyor  on  this  elevated  platform.  We  find 
there  are  several  devices  now  In  use  for  taking  the  ice  from  the 
house,  one  of  which  is  an  automatic  air  pressure  lowering  de- 
vice for  use  on  outside  of  house  from  which  the  plate  ice  can  be 
delivered  to  the  conveyor  by  gravity.  This  appears  to  be  the 
best  for  that  purpose,  but  it  may  be  found  necessary  to  use  a 
gig  or  other  device  at  times  for  hoisting  the  ice  on  inside  of 
the  house  for  delivery  to  the  lowering  device. 

At  points  where  crushed  ice  is  used,  the  conveyor  on  the  ele- 
vated platform  would  be  dispensed  with  and  the  platform  should 
then  have  a  smooth  floor  over  which  a  wheeled  hopper-bottomed 
cart  or  buggy  could  be  easily  handled.  This  cart  or  buggy 
could  be  filled  with  crushed  ice  by  gravity  direct  from  the 
crusher  and  conveyed   to  the  elevated   platform. 

J.  T.  Carpenteb, 
J.  P.  Canty, 
F.  L.  Bubbell, 
C.  M.  Laboe, 
A.  McNab, 

Committee. 
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DISCUSSION. 

Mr.  E.  D.  B.  Brown. — Several  years  ago  I  had  occasion 
to  look  into  this  matter  for  our  company  and  I  examined 
several  large  plants.  Most  of  them  were  operated  by  the 
large  packing  companies  and  were  conBtructed  by  them.  I 
went  particularly  into  the  operation  of  these  different 
plants.  Of  course,  in  the  icing  of  cars  there  are  two  classes 
of  ice  used:  crushed  ice  and  cake  ice.  There  are  a  num- 
ber of  houses,  like  the  one  at  Altoona,  which  have  five 
compartments,  practically  square,  about  35  feet,  and  made 
practically  air  tight.  They  are  filled  with  ice  and  the  ice 
is  covered  on  the  top  with  sawdust  or  hay,  as  the.case  may 
be.  Then  they  start  and  use  out  of  these  compartments 
with  an  automatic  lift  lifting  to  the  top  of  the  house  where 
in  the  roof  trusses  they  have  a  gravity  slide  to  the  crusher 
over  the  center  compartment,  and  pile  it  back  to  the  crusher 
room  when  crushed  ready  for  distribution.  The  general 
method  of  handling  crushed  ice  is  by  the  buggy  system. 
Three  quarters  of  an  hour  before  a  train  is  due  the  man  in 
charge  of  the  ice  house  receives  advi-je  of  the  number  of  cars 
to  be  re-iced  and  also  of  practically  the  amount  of  salt 
needed.  He  would  in  the  meantime  have  his  men  fill  the 
buggies  in  the  crusher  room  and  hold  them  there  until  the 
train  was  in  sight  and  then  run  them  out  on  the  platform. 

I  know  of  no  house  with  an  automatic  conveyor  for  con- 
veying it  along  the  platform.  In  the  summer  the  excessive 
heat  would  reduce  the  quantity  of  ice  to  such  an  extent  in 
a  conveyor  that  it  would  not  be  practicable.  They  usually 
have  a  track  directly  in  front  or  in  the  rear  of  the  house 
from  which  the  house  is  filled,  a  hoist  being  used,  operated 
by  steam  or  electricity.  In  almost  all  houses,  except  the 
one  at  Altoona,  the  ice  w-as  slid  along  from  room  to  room 
and  then  hoisted  to  the  crusher  room,  until  each  room  was 
empty.  For  salting  the  cars,  on  almost  all  the  platforms  they 
have  sub-platforms,  which  are  below  the  high  platform,  and 
on  this  they  have  boxes  with  salt  and  throw  the  salt  in  as 
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the  ice  is  being  placed  in  the  cars.  For  handling  the 
broken  or  crushed  ice  from  platfoi^m  to  cars  they  have  a 
chute  from  the  high  platform,  which  they  throw  into  the 
refrigerator  portion  of  the  car  and  move  it  along  from  car 
to  car  on  a  strip  about  4x6  inches,  secured  to  the  edge  of 
the  platform.  I  have  spoken  to  several  of  the  men  inter- 
ested in  these  large  houses  with  regard  to  conveying  ice 
by  an  endless  chain  or  conveyers,  and  they  thought  it  was 
practically  impossible;  that  is,  impracticable,  at  least,  ex- 
cept where  they  do  the  initial  icing,  but  where  they  do  the 
re-icing  of  cars  I  think  you  will*  find  that  they  use  the 
buggy  device  entirely. 

In  regard  to  the  cost,  if  I  remember  rightly,  the  cost  of 
re-icing  a  house  was  anywhere  from  $1  to  $1.30  per  ton  in 
the  building.  Then  figuring  depreciation  of  plant,  interest 
on  original  cost  of  the  plant,  and  the  wages  of  the  men 
operating  the  house,  it  costs  about  $2.15  to  $2.45  per  ton 
to  get  ice  as  crushed  ice  into  the  refrigerator  cars.  Of 
course,  this  is  determined  greatly  by  the  wages  at  different 
points.  These  figures  were  made  several  years  ago  and  may 
be  raised  slightly  at  the  present  date  on  account  of  the  in- 
creased cost  o'f  labor. 

Mr.  Penwell. — This  subject  was  brought  up  a  year  ago 
and  at  the  time  there  did  not  seem  to  be  much  demand  for 
the  subject,  because  few  of  the  railway  superintendents  of 
bridges  and  buildings  seemed  to  be  in  need  of  it.  I  was 
particularly  interested  in  it,  however,  because  I  had  charge  , 
of  re-icing  cars  on  our  road.  I  have  visited  the  largest  ice 
houses  in  the  country,  including  Chicago,  and  in  the  matter 
of  the  construction  of  the  houses  I  found  ours  as  good  as 
any.  However,  I  was  not  quite  satisfied  with  our  plant 
because  other  people  were  handling  ice  more  economically 
than  we.  We  have  a  house  of  about  8,000  tons*  capacity, 
and  we  convey  our  ice  from  the  cars  to  this  house  by  means 
of  platforms  and  a  sprocket  chain  running  over  a  sprocket 
wheel  near  the  top  of  the  house.  The  main  ice  house  is  In 
three  compartments,  with  the  crusher  house  in  the  front. 
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and  we  can  move  this  crusher  house  from  one  house  to  an- 
other. In  taking  out  ice  we  use  the  same  method  as  in 
filling  the  house,  reversing  our  machinery.  For  re-icing 
cars  where  we  want  to  use  crushed  ice,  we  load  it  into  bug- 
gies similar  to  those  described  by  Mr.  Brown,  and  the 
method  of  re-icing  cars  is  identically  the  same  as  he  de- 
scribes. If  we  are  loading  full  carloads  of  cake  ice,  we  let 
the  ice  down  on  a  lower  platform,  which  is  380  feet  long, 
and  then  load  it  into  cars  by  hand.  I  have  the  plans  of  our 
house  with  me  and  if  any  of  the  members  wish  to  see 
them  they  can  do  so,  and  if  it  is  desired  to  embody  them  in 
the  report  I  will  turn  them  in. 

Mr.  Shane. — This  is  a  subject  that  I  am  very  much  in- 
terested in,  since  we  are,  on  our  line  of  road,  icing  from 
250  to  400  cars  daily,  and  we  find  that  our  crude  methods 
are  very  expensive.  We  have  men  working  twenty-four 
hours  a  day,  ten  during  the  day  and  ten  at  night.  We 
can  utilize  this  force  to  some  advantage  during  the  day, 
but  not  at  night.  In  order  to  overcome  that  loss  we  have 
the  night  men  do  most  of  the  crushing,  which  we  have  done 
by  hand,  and  which,  of  course,  is  very  expensive.  We  are 
going  to  put  up  a  new  plant  and  want  to  get  the  most  mod- 
em method  of  icing  cars.  I  can  see  no  reason  why  we 
could  not  have  an  arrangement  by  which  we  could  ice  a 
train  of  cars  in  the  same  length  of  time  in  which  we  could 
ice  one  car,  and  that  is  our  object.  I  have  been  correspond- 
ing with  all  the  ice  manufacturers  that  I  could  reach,  but 
I  have  not  been  able  to  come  to  a  satisfactory  conclusion  on 
this  subject.  We  are  aware  of  the  fact  that  we  cannot 
crush  the  ice  rapidly  enough  to  ice  all  the  cars  at  one  time ; 
the  ice  must  be  prepared.  We  break  the  ice  up  by  hand 
and  have  as  much  as  10  or  15  carts  filled  by  the  time  the 
train  arrives.  A  second  refilling  of  these  carts  is  neces- 
sary and  this  causes  delay,  and  we  find  our  meat  trains  are 
delayed  at  the  icing  station  nearly  an  hour  when  they 
should  not  stop  there  more  than  10  or  15  minutes.  I  have 
in  mind  a  method  which,  I  believe,  is  practical,  and  after 
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I  have  given  the  matter  more  attention  and  thorough  in- 
vestigation I  think  that  I  will  be  able  to  suggest  it,  and  that 
is  to  have  a  very  large  and  modem  crusher  and  modem 
conveyor  and  a  platform  of  a  train  length  with  pockets, 
which  can  be  filled  with  crushed  ice  by  means  of  the  con- 
veyer, and  since  our  people  are  advised  beforehand  of  the 
number  of  cars,  they  could  have  that  number  of  pockets 
filled,  so  that  all  that  would  be  needed  would  be  to  stop  the 
train  at  the  platform  and  re-ice  all  the  cars  at  once.  In 
order  to  do  this  men  could  be  called  from  the  shops  for  that 
short  time  and  a  very  small  force  could  have  the  ice  crushed 
and  the  pockets  filled.  This  is  simply  an  idea  of  my  own 
and  it  may  not,  after  I  have  gone  into  it,  be  quite  practical, 
but  it  does  seem  that  we  should  be  able  to  prepare  plans  by 
which  time  could  be  saved. 

Mr.  A.  S.  Markley. — I  will  ask  Mr.  Shane  how  he  would 
arrange  his  pockets.  He  will  have  various  lengths  of  cars 
and  will  want  to  dump  the  ice  from  the  pockets  into  the 
cars. 

Mr.  Brown. — I  think  that  Mr.  Shane  will  find  that  the 
large  companies  who  do  most  of  the  re-icing,  figure  that  the 
men  in  handling  the  ice  in  the  house  to  bring  it  to  the 
crusher  do  not  spend  more  than  one  third  of  the  time  in 
this  part  of  the  work;  the  rest  of  the  time  they  spend  in 
filling  and  handling  the  buggies  and  preparing  the  cars  for 
receiving  the  ice.  Moreover,  I  hardly  think  it  would  be 
advisable  to  have  a  large  amount  of  crushed  ice  on  hand. 

Mr.  Penwell. — In  the  Armour  ice  plant  they  crush  enough 
for  about  two  train  joads,  but  their  crusher  house  is  made 
thoroughly  tight  and  the  ice  wiU  keep  for  24  hours.  They 
fill  all  the  carts  they  think  they  will  need  and  also  have  a 
reserve  of  a  few  carts.  They  have  no  difficulty  in  crush- 
ing this  ahead  of  time.  In  the  ordinary  crushing  rooms, 
that  are  not  made  air  tight,  you  can  only  figure  on  filling 
the  carts.  I  see  the  importance  of  building  as  nearly  air 
tight  a  crusher  room  as  possible.  We  have  made  a  mistake 
in  not  doing  so  ourselves. 
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Mr.  Brown. — ^In  the  houses  that  I  have  in  mind  the 
crasher  rooms  are  made  air  tight.  Even  then,  most  of 
them  did  not  wish  to  hold  any  more  crashed  ice  than  they 
conld  help  over  their  immediate  needs. 

[Note. — Cooling  cars  by  carrying  ammonia  cylinders  is 
suggested.— ^Ed.] 


VI. — Best  Method  of  Filling  Tback  Wateb  Tanks  Automati- 
cally. 

REPORT  OF  COMMITTEE. 

To  the  Offlcera  and  Memhera  of  the  Association  of  Superintend- 
ents of  Bridges  and  Buildings: 

Gentlemen:  Your  committee  on  subject  No.  6,  "Best  Design 
for  Automatic  Filling  of  Track  Tanks,"  has  to  report  that, 
owing  to  failure  to  acquire  the  necessary  information  relative 
to  the  details,  etc.,  concerning  the  subject,  a  proper  report 
cannot  be  presented  as  yet,  but  that  the  question  may  be  brought 
before  the  Convention  for  preliminary  discussion  if  desired, 
we  have  to  suggest  that  the  track  tanks  be  handled  as  follows: 

The  pumping  plant  to  be  either  steam  or  gasoline  propelled, 
preferably  the  former  on  account  of  the  necessity  for  steam 
heating  in  winter  time  and  where  ordinarily  a  sufficient  road- 
side tank  capacity  would  be  maintained,  so  as  to  require  the 
use  of  only  one  pumper  in  the  24  hours,  this  can  be  reduced  as 
it  is  considered  desirable  to  keep  one  pumper  on  at  night  and 
one  during  the  day,  so  as  to  have  continuously  a  proper  supervi- 
sion over  the  plant. 

From  the  roadside  tank,  which  also  may  be  called  the  storage 
tank,  the  water  should  pass  by  gravity  to  the  feed  pipe  and  the 
track  tank,  the  number  of  valves  leading  into  this  latter  tank 
being  governed  by  the  length  of  the  tank  and  spaced  for  good 
practice  about  300  feet  apart,  so  as  to  keep  the  flow  in  the  tank 
fairly  regular  and  to  do  away  with  overflowing  at  any  one 
point. 

At  each  point  of  valve  connection  a  side  branch  from  the 
main  feed  pipe  should  be  carried  in  an  enclosed  box  with  a  ball 
float  acting  with  the  level  of  water  in  the  track  tank,  opening 
and  closing  the  same  as  the  water  rises  or  falls. 

The  use  of  a  valve  like  the  GuUand  valve  is  recommended  ,to 
govern  the  flow  of  water  into  the  track  tank. 

By  the  next  meeting  your  committee  will  have  full  detailed 
plans  prepared,  showing  the  above  arrangement. 

E.  B.    ASHBT, 

F.  E.    SCHALL, 

Committee, 

DISCUSSION. 

Mr.  R.  H.  Reid. — ^We  have  track  tanks  on  the  main  line 
of  the  Lake  Shore  and  we  have  found  it  more  satisfactory 
to  fill  the  tanks  with  pipes  in  the  ordinary  way.  We  have 
a  man  continually  at  each  tank,  who  looks  after  shutting 
off  the  water  and  turning  it  on,  and  it  is  also  necessary  to 
have  him  there  continually  to  keep  the  tanks  clear.    Pretty 
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nearly  everything  falls  into  them  and  it  is  necessary  to  clean 
them  out  and  keep  cleaning  them  out.  By  allowing  the 
water  to  run  at  full  head  the  tank  will  fill  more  quickly, 
while,  with  an  automatic  device,  when  the  water  gets  up 
near  the  top  it  runs  slower  and  slower,  and  if  you  have 
many  trains  you  will  not  have  a  full  tank  for  all  of  them. 

Mr.  Steffens. — I  do  not  agree  with  ^Mr.  Reid  on  that  sub- 
ject. We  have  at  one  of  the  busiest  points  on  the  system 
an  arrangement  such  as  recommended,  and  the  installation 
of  the  automatic  valve  has  given  the  most  uniform  satis- 
faction. The  tanks  fill  in  from  two  to  three  and  a  half 
minutes,  according  to  the  amount  of  water  scooped  out; 
an  average  of  three  minutes  might  be  quoted.  There  has 
never  been  a  time  after  the  passage  of  a  train  when  the  next 
one  failed  to  obtain  water. 

The  original  installation  at  this  point  was  equipped  late 
in  1903  with  one  Gulland  valve,  made  by  the  Best  Manu- 
facturing Company.  Its  installation  was  for  the  purpose 
of  test.  The  valve  in  its  simplest  form  in  sho^vn  in  the 
illustration.  (See  Fig.  38.)  The  construction  and  op- 
eration of  same  in  brief  are  as  follows : 

In  the  bottom  of  the  main  portion  of  the  valve  is  an  en- 
closed chamber,  through  which  the  small  vent  tube  passes, 
as  will  be  noted.  Above  this  chamber  is  a  cylindrical, 
hollow  projection,  containing  serrated  openings,  •  one  of 
which  is  visible  in  the  cut.  Over  this  slides  a  cylindrical 
valve,  which,  in  the  illustration,  is  shown  as  partially  raised. 
Water  in  passing  from  the  inlet  to  the  outlet  of  the  valve 
must  pass  through  the  serrated  openings  referred  to.  Near 
the  inlet  opening,  and  cast  into  the  body  of  the  valve,  is  the 
small  vertical  tube  shown.  At  the  top  of  this  tube  is  a 
small  valve  held  in  normal  position  against  the  upper  end 
of  a  two-way  seat.  With  this  small  valve  in  the  position 
indicated,  water  pressure  from  the  inlet  opening  is  per- 
mitted upon  the  top  of  the  sliding  cylindrical  valve,  hold- 
ing it  closed  over  the  serrated  openings.  If  the  small 
valve,  above  referred  to,  is  pressed  down  so  as  to  close  the 
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Fio.  38  a.— Sectional  View  of  Galland  Aacomatlc  Valve  Equipped  with 

Float  Valve. 
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lower  opening  of  the  small  tube,  the  chamber  above  the 
sliding  valve  is  vented  to  the  atmosphere,  or  to  the  supply 
pipe,  and  the  pressure  of  supply  main  acts  upon  the  lower 
surface  of  the  projecting  rim  on  the  sliding  valve,  thus 
raising  it.  It  should  here  be  stated  that  it  is  impossible 
for  the  water  pressure  to  act  on  the  upper  inside  surface  of 
this  sliding  valve,  as  the  serrated  portion  is  made  solid  at 
the  top.  When  pressure  on  the  trigger  valve  at  the  top  of 
main  valve  is  reduced  and  the  pressure  allowed  upon  the 
top  of  the  sliding  valve,  the  latter  closes  gradually,  thus 
largely  preventing  hammer  in  the  supply  main.  Super- 
visor Mills  (member  of  this  Association)  succeeded  in  ap- 
plying to  this  valve  a  float  attachment,  which  is  shown,  in 
the  illustration  ( see  Fig.  38  ),  with  the  object  of  elimina- 
ting attendance.  The  expmment  was  entirely  successful. 
The  length  of  the  pans  at  this  point  being  about  1,400  feet, 
the  other  two  valves  were  similarly  equipped  (the  valves 
are  about  500  feet  apart).  The  float  valves  are  placed 
outside  of  the  track  where  the  pan  is  located  and  in  the 
lead  from  the  main  feed  pipe  line  to  the  inlet,  which  is  a 
six-inch  pipe.  Lowering  the  ivater  level  in  the  tank  op- 
erates the  float  which  governs  the  valve.  This  is  situated 
about  60  feet  from  the  inlet  and  connected  with  a  one  and 
a  half  inch  pipe,  so  as  to  remove  local  disturbance  of  the 
water  level  in  the  pans.  The  operation  of  these  valves 
follows  immediately  when  the  water  level  is  lowered  by 
scooping,  far  excelling  their  operation  by  hand.  In  the 
latter  case  the  valve  at  one  end  of  the  pan  could  not  be 
shut  off  in  time  so  as  to  prevent  overflow.  Hence  the 
economy  of  the  system  is  not  only,  in  attendance,  but  in 
amount  of  water  no  longer  wasted.  Since  the  original  in- 
stallation a  second  installation  has  been  made  at  another 
busy  point  on  the  system,  and  is  also  satisfactory.  The 
exhaust  from  the  valves  is  led  back  into  the  discharge  pipe, 
thus  further  preventing  waste  of  water.  It  is  hardly 
necessary  to  add  that  the  valve  boxes  are  kept  locked  so  that 
no  one,  except  those  properly  authorized,  have  access  to 
them. 
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MAJORITY  REPORT. 

To  the  Association   of  Railway  Superintendents   of  Jiridges 
and  Buildings: 

The  investigations  of  jour  committee  shove  so  few  steam 
hammers  in  use  for  road  work  compared  with  drop  hammers 
that  it  has  been  difficult  to  obtain  reliable  information. 

The  superiority  of  the  steam  hammer  for  some  classes  of 
work,  such  as  foundation  work  under  buildings,  piers,  etc.,  is 
apparent;  while  for  road  work,  those  who  are  using  steam 
hammers  would  not  exchange  them  for  drop  hammers  under 
anj  circumstances. 

In  the  city  of  Chicago  where,  perhaps,  more  pilcB  are  driven 
for  foundation  work  than  anywhere  else  in  the  United  States, 
steam  hammers  are  used  almost  exclusively,  and  it  would  be 
hard  to  convince  any  one  in  the  business  that  any  other  ham- 
mer could  be  used  advantageously. 

The  Illinois  Central  have  steam  hammers  in  use  for  founda- 
tion work  and  also  use  them  in  driving  false  work  from  the 
ground.     They  are  said  to  have  given  most  excellent  service. 

The  C.  &  E.  I.,  the  Santa  Fe,  and  the  Fort  Worth  &  Denver 
railways  all  use  steam  hammers  most  successfully  in  road  work. 

All  who  use  steam  hammers,  so  far  as  your  committee  knows, 
are  loud  in  their  praises  of  this  type  of  hammer.  Those  who 
have  not  used  steam  hammers  seem  to  think  a  drop  hammer  is 
good  enough  for  them. 

Tour  committee  believes  the  steam  hammer  is  the  best  type 
of  hammer  for  all  kinds  of  pile  driving,  and  when  used  with 
a  bonnet  makes  pile  driving  a  comparatively  easy  job.  Piles 
can  be  driven  without  injury  to  the  pile  in  almost  any  kind  of 
earth  with  a  steam  hammer,  where  it  would  be  rent  from  head 
to  point  by  a  drop  hammer.  The  pile  is  held  much  more  firmly 
under  the  steam  hammer,  and  is  guided  home  in  much  better 
fashion  than  can  be  accomplished  with  the  drop  hammer; 
besides  there  is  not  the  injurious  strain  upon  car  and  machinery 
that  is  felt  from  the  drop  hammer. 

The  cost  of  maintenance  is  much  less  for  the  steam  than  for 
the  drop  hammer,  and  the  cost  of  driving  piles  is  also  much 
less.  The  first  cost  of  the  steam  hammer  is,  of  course,  much 
greater,  but  it  is  a  good  investment  notwithstanding. 

The  size  of  the  steam  hammers  may  vary  for  different  kinds 
of  work— the  No.  1  for  foundation  work  and  the  No.  2  for  road 
work,  though  some  prefer  the  No.  1  for  all  classes  of  work. 

O.  J.  Tbavis,  Chairman. 
N.  H.  LaFoxtntain. 

F.  J.  Lbavitt, 

G.  O.  Lilly. 

H.  Rettinohousb. 
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MINORITY  REPORT. 

Replying  to  yonr  circular  letter  of  Aug.  24th,  relative  to 
report  of  committee  on  Subject  No.  7,  ''Steam  Hammers  vs. 
Drop  Hammers  for  Pile  Drivers/'  I  do  not  agree  with  the 
balance  of  the  committee  in  the  statement  that  the  steam  ham- 
mer is  the  best  type  of  a  hammer«for  all  kinds  of  pile  driving, 
as  I  think  for  very  hard  driving,  such  as  hard  clay  and  hard 
pan,  and  in  some  cases  for  very  soft  driving,  that  the  heavy 
drop  hammer  is  the  best,  as  it  has  enough  energy  in  its  blow 
to  break  the  hold  of  the  pile  in  the  earth  and  force  it  down, 
where  many  times  a  steam  hammer  will  not  do  this.  I  have 
seen  a  steam  hammer  bang  away  on  the  tops  of  piles  until  they 
were  completely  worn  off  and  got  so  hot  that  they  even  took 
fire,  but  still  would  not  go  down.  I  think,  also,  that  a  drop 
hammer  is  more  convenient  to  handle  than  a  steam  fiammer,  in 
a  road  driver,  as  a  steam  hammer  is  so  very  heavy  that  the 
driver  needs  lots  of  counter  weight  to  balance  it  when  swung. 
Also,  they  are  so  long  that  very  long  leaders  must  be  used 
in  order  to  get  piles  under  them,  and  with  a  heavy  ham- 
mer at  the  top  of  the  long  leaders  the  machine  is  very  likely  to 
tip  over  on  the  track  with  much  elevation  or  a  track  which  is 
very  much  out  of  surface,  as  the  tracks  frequently  are  where 
work  is  being  done.  If  I  could  only  have  one  hammer  for 
general  railroad  pile  driving  I  would  prefer  a  drop  hammer  to 
a  steam  hammer,  as  I  think  the  work  in  general  can  be  done 
cheaper,  everything  considered,  with  a  drop  hammer  than  with 
a  steam  hammer. 

I  understand,  of  course,  that  a  steam  hammer  is  very  desir- 
able in  some  kinds  of  work,  but  for  a  single  hammer  I  would 
prefer  a  drop  hammer. 

In  regard  to  using  a  bonnet  with  a  steam  hammer,  this 
same  piece  of  head  gear  can  be  used  fully  as  well  with  a  drop 
hammer,  and  will  take  up  proportionately  less  of  the  energy  of 
the  blow  of  a  drop  hammer  than  of  a  steam  hammer. 

R.  H.  Reid. 

The  following  written  communication  was  received  from 
Mr.  A.  S.  Markley : 

* 'During  the  past  year  the  Chicage  &  Eastern  Illinois  Railroad 
Company  bought  a  new  pile  driver  from  the  Industrial  Works, 
Bay  City,  Mich.,  with  steam  hammer.  The  ham^mer  and  frame 
complete  weighs  5,170  pounds.  The  hammer  alone  weighs 
2,840  pounds;  drop  of  hammer,  28  inches. 

In  a  recent  test  made  with  this  hammer  it  developed  the 
following: 

66  blows  for  V  penetration  with  steam  hammer,  time  1  minute. 

After  making  the  above  test  the  drop  hammer  weighing  2,900 
pounds  was  placed  in  the  leads  with  a  drop  of  ^2  feet  with  the 
following  results: 
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12  blows  1'  peuetratiou  with  drop  hammer,  time  2  minuteB. 

1Q  <<         1'  ((  it  it  It  tt       Oi 

We  theu  removed  the  drop  hammer  and  replaced  the  steam 
hammer,  with  result  given  below: 

203  blows  1'  penetration  with  steam  hammer,  time  3  minutes. 
341      **      9'  **  **         *»  **  **     5         " 

These  tests  were  all  made  on  the  same  pile  and  at  the  same 
time  just  as  quickly  as  the  change  in  the  hammers  could  be 
made. 

With  our  experience  in  the  past  nine  months  with  steam 
hammers  there  are  several  reasons  why  they  are  much  better 
than  the  drop  hammer.  The  effect  is  equal  if  not  better  than 
the  drop  hammer  and  requires  no  toggling;  when  the  pile  is 
once  placed  in  the  leads  the  hammer  resting  on  it  holds  it  in 
line,  while  with  the  drop  hammer  a  great  deal  of  toggling  is 
necessary. 

With  the  hammer  we  have  a  pile  can  be  driven  seven  feet 
below  the  base  of  rail.  With  this  arrangement,  by  using  a  little 
care,  piles  can  be  driven  to  their  proper  depth  without  being 
sawed  off  to  put  on  the  cap  for  temporary  work.  This  we  have 
done  in  a  number  of  cases  with  good  results  and  considerable 
time  saved.  In  several  cases  where  the  piles  after  being  driven 
the  tops  of  which  were  of  uneven  surface,  after  the  cap  had 
been  placed  on  them,  the  steam  hammer  was  set  on  the  cap,  and 
pile  driven  so  that  the  cap  had  a  uniform  bearing  on  all  of 
them.  With  the  steam  hammer  driving  the  top  of  piles  below 
the  rail,  which  cannot  be  done  with  any  certainty  with  the  drop 
hammer,  there  is  from  two  to  three  feet  of  pile  saved  on  every 
pile  driven,  which  in  the  course  of  a  year  means  considerable 
saving,  not  only  in  the  length  of  piles  but  in  the  hammer  lines, 
piles,  rings,  and  time. 

In  the  test  just  referred  to  it  required  a  great  many  more 
blows  with  the  steam  hammer  to  drive  the  pile  one  foot  than 
with  the  drop  hammer,  with  the  latter  falling  the  full  length  of 
the  leads,  27  feet.  The  piles  were  driven  just  as  firm  and  pen- 
etration just  as  deep  with  the  steam  hammer  as  it  could  be  done 
with  the  drop  hammer.  I  believe  everything  is  favorable  to 
the  former,  with  the  additional  advantage  that  the  steam  ham- 
mer does  not  damage  the  pile  on  the  end  and  does  not  require 
it  to  be  banded,  w^hich  saves  considerable  money  in  this  direc- 
tion. Tt  makes  no  difference  where  the  head  of  the  pile  is  in 
the  leads  with  the  steam  hammer.  It  is  just  as  effective  one 
place  as  another.  The  longer  the  piles  in  the  leads  the  less  the 
drop  of  the  hammer  and  less  effect  the  hammer  has  on  the  pile. 
With  our  experience  with  the  steam  hammer  we  can  drive  four 
piles  with  it  to  where  we  can  drive  two  with  the  drop  hammer." 
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DISCUSSION. 

Mr.  Reid. — I  was  against  all  the  rest  of  the  committee  in 
their  conclusion,  they  favoring  the  steam  hammer  for 
general  use.  I  prefer  the  drop  hammer  for  a  track  driver 
for  general  work.  For  some  purposes  I  admit  that  the 
steam  hammer  is  the  more  satisfactory,  but  for  aU-round  use 
I  consider  the  drop  hammer  the  better,  and  you  can  get  a 
pile  down  with  a  drop  hammer  in  almost  every  case  where 
you  can  with  a  steam  hammer.  They  are  lighter  and 
shorter,  you  do  not  have  to  use  such  long  leaders  for  them, 
and  do  not  require  as  heavy  a  car.  The  steam  hammers 
are  usually  from  10  to  12  feet  long  and  when  you  get  them 
in  the  top  of  leaders  and  have  three  or  four  inches  eleva- 
tion of  track,  or  even  if  the  track  is  one  and  one  half  inches 
out  of  level,  the  tendency  is  for  the  driver  to  tip  over.  There 
are  some  places  where  neither  the  drop  hammer  nor  the 
steam  hammer  will  work.  At  one  place  we  were  driving 
piles  from  55  to  60  feet  long,  down  through  hard  pan  to  bed 
rock.  We  tried  a  3,200-pound  drop  hammer  and  could  not' 
get  the  piles  down  fast  enough,  so,  after  more  or  less  dis- 
cussion, we  tried  the  steam  hammer.  We  pounded  those 
piles  until  they  took  fire,  but  they  did  not  go  down.  The 
steam  hammer  would  set  on  those  piles  for  two  or  three 
hours  and  would  not  move  them.  Finally  we  put  in  a 
4,500-pound  drop  hammer  and  put  the  piles  down  without 
any  further  trouble.*  We  got  them  down  in  short  order 
with  the  drop  hammer,  as  there  was  force  enough  in  the 
blow  to  break  the  hold  in  the  hard  pan.  A  steam  hammer 
strikes  a  short  blow  and  many  of  them^  but  they  do  not  have 
sufficient  force  behind  them.  Of  course,  I  would  not  advocate 
a  light  drop  hammer.  It  simply  batters  the  piles  without 
doing  any  good,  while  a  good  heavy  drop  hammer  will  do 
the  work.  There  are  cases  where  a  steam  hammer  may  be 
better.  You  can  work  a  steam  hammer  with  a  water  jet, 
but  you  can  do  the  same  thing  with  a  drop  hammer. 

*  It  is  doabtfal  if  the  piles  thus  driven  ever  reached  bed  rock.  It  would  have 
been  of  interest  to  have  palled  one  of  them  for  examination.  Many  of  them 
nndovbtedly  failed  lonf?  before  point  of  absolute  refusal  was«  reached.— Ed. 
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Mr.  Carpenter. — I  have  never  had  any  experience  with 
a  steam  hammer  on  the  road.> ,  I  was  somewhat  interested 
in  Missouri  Biver  improvement  work  some  years  ago  where 
they  had  steam  hammers.  They  did  very  good  work.  On 
the  other  hand  there  was  one  place  where  I  drove  three  30- 
foot  piles  on  top  of  each  other,  14  feet  from  the  track 
center,  on  inside  of  a  five-degree  curve,  and  with  the  wheel 
on  one  side  of  my  car  four  inches  off  the  high  rail,  and  I 
do  not  think  a  steam  hammer  would  have  ever  done  the 
work.  It  would  have  been  too  heavy.  I  do  not  think  that 
a  road  driver  with  a  steam  hammer  would  Be  as  practical 
a  tool  for  all  purposes  as  one  with  a  drop  hammer,  as  with 
a  drop  hammer  the  blow  can  Be  regulated  to  suit  the  condi^ 
tions.  Some  piles  will  stand  a  -great  deal  of  hammering 
and  some  will  not,  and  I  can  get  better  results  with  a  drop 
hammer  than  I  could  with  a  steam  hammer.  If  I  had  to 
take  a  steam  hammer  out  of  the  leaders  every  time  I  wanted 
to  use  it  for  other  purposes,  it  would  be  a  costly  and  diffi- 
cult operation.  I  am  decidedly  in  favor  of  the  drop  ham- 
mer for  the  average  road  work. 

Mr.  Henson. — I  have  had  considerable  experience  with 
pile  drivers.  I  used  both  steam  and  drop  hammers  on 
water  driver  on  incline  work  on  Mississippi  River  but  did 
not  get  as  good  results  with  steam  hammer  as  I  did  with 
drop  hammer.  Even  in  quicksand  the  drop  hammer  gave 
us  the  best  results.  I  think  the  drop  hammer  is  in  every 
respect  the  best  for  all  purposes. 

Mr.  R.  H.  Reid. — I  can  give  Mr.  Carpenter  a  pointer. 
Set  your  tackles  up  and  pull  the  piles  down  until  you  can 
get  the  hammer  over  them.  I  have  driven  60-foot  piles 
that  way.  Speaking  of  using  a  drop  hammer  for  light 
blows,  I  have  driven  two-inch  pine  sheathing  with  a  3,500- 
pound  hammer  and  not  split  them,  simply  by  using  a  short 
blow,  and  it  would  strike  a  little  quicker  than  a  steam  ham- 
mer. If  you  want  a  heavy  blow,  you  can  strike  a  heavj" 
blow  and  break  through  the  surface. 

Mr.  Carpenter. — I  must  say  that  Mr.  Reid  struck  some 
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softer  ground  than  I  ever  saw,  as  I  have  never  seen  a  place 
where  you  could  pull  a  pile  down.  In  this  case  I  had  some 
six  feet  of  rip  rap  and  50  feet  or  more  of  quicksand  to  go 
through. 

Mr.  Steffens. — In  driving  long  piles  we  first  drive  a  short 
pile  to  a  reasotiabte  depth ;  then  pull  it  and  in  the  hole  thus 
made  insert  the  long  pile,  which  is  then  at  a  normal  height 
in  the  leads.  This  method  is  more  effective  in  some  soils 
than  attempting  to  puU  pile  down  in  leads.  The  latter 
method  is  of  great  use,  however,  in  soft  mud  foundation. 
The  water  jet  is  also  of  value  in  soft  mud  or  sand.  In 
driving  piles  in  a  sort  of  quicksand  this  summer  inside  of  a 
cofferdam,  we  found  that  a  half-inch  nozzle  gave  best  re- 
sults. 

President. — In  other  words,  you  manufacture  a  hole  and 
pull  the  pile  down  into  it. 

It  seems  strange  that  so  many  contractors  use  steam  ham- 
mers. If  a  thing  is  not  satisfactory,  they  generally  find  it 
out.    They  will  always  spend  money  to  save  money. 

Mr.  S.  D.  Bailey. — ^Will  say  that  in  view  of  my  experi- 
ence in  the  matter,  I  would  prefer  a  drop  hammer  for 
track  driver  for  all  kinds  of  work.  The  steam  hammer 
will  drive  more  piles  in  soft  ground,  but  when  hard  pan 
or  stiff  clay  is  met  the  drop  hammer  will  do  more  work. 
Since  our  meeting  in  Chicago,  we  have  done  some  driving 
where  steam  and  drop  hammers  were  both  used  side  by  side. 
Where  the  ground  was  very  hard  the  drop  hammer  did  more 
work. 

Mr.  Aldrich. — I  should  like  to  know  what  Mr.  Reid  means 
by  using  a  4,500-pound  hammer.  I  had  a  2,500-pound 
drop  hammer  and  drove  some  piles  recently,  and  when  I 
came  to  investigate  I  found  quite  a  lot  that  were  not  down 
in  the  ground  over  six  feet  and  the  lower  ends  were  ground 
right  up  into  a  pulp.  I  would  like  to  ask  ]\Ir.  Reid  what 
kind  of  piles  he  uses  with  a  4,500-pound  hammer. 

Mr.  R.  H.  Reid. — We  had  pretty  nearly  everything  in 
the  way  of  piles — Norway,  beech,  hickory,  white  oak,  red 
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oak,  sycamore,  etc.  When  we  could  not  get  a  softwood  pile 
we  used  white  oak.  I  used  1,000  piles  in  that  foundation 
and  drove  about  3,000  altogether.  Of  course  we  had  to 
handle  the  Norway  piles  a  little  more  c?irefuUy  than  the 
others.  Still,  after  getting  them  down  a  little,  we  struck 
them  a  40-foot  blow  with  a  4,500-pound  hammer.  We  did 
not  break  any  white  oak  or  hickory  piles.  We  had  to  band 
all  of  them. 

Mr.  Aldrich. — In  the  Hudson  River  I  have  driven  60-foot 
piles  with  a  30-foot  driver  and  we  always  banded  our  piles, 
and  yet  we  have  knocked  piles  all  to  pieces  with  a  1,700- 
pound  hammer  in  hard  driving.  I  have  broken  a  white 
oak  pile  with  a  1,700-pound  hammer.  A  light  blow  with 
a  heavy  hammer  I  think  preferable,  however. 

Mr.  Harwig. — I  would  like  to  ask  if,  in  driving  these  piles, 
the  points  of  the  piles  were  shod  with  st^el  or  some  other 
metal  point  in  order  to  penetrate  the  hard  pan  or  whether 
they  were  merely  pointed  and  driven  barefooted  ? 

Mr.  Reid. — We  used  no  shoes  on  the  piles.  We  pointed 
them  about  six  inches  square. 

Mr.  Alexander. — I  have  never  used  a  steam  hammer  for 
pile  driving,  but  I  have  been  with  a  crew  and  watched  them 
using  a  track  driver  with  steam  hammer  and  I  was  not  very 
well  impressed  with  the  work  it  was  doing.  I  haye  used  a 
drop  hammer  on  track  driver  and  prefer  a  hammer  2,400 
to  3,000  pounds  weight.  A  pile  cap  or  cast  follower  may 
be  used  on  top  of  pile  to  hold  pile  straight  in  leads,  same 
as  with  steam  hammer.  It  is  also  veiy  satisfactory  to  use 
cast  pile  points  where  ground  is  hard  and  stony  as  the  lower 
end  of  piles  will  stand  to  drive  much  better  than  without  it. 

Mr.  Liehty. — I  should  like  to  ask  Mr.  Aldrich  what  he 
uses  on  the  head  of  the  pile,  a  pile  cap  or  a  ring  ? 

Mr.  Aldrich. — I  use  a  ring;  fit  the  head  and  put  the  ring 
on. 

Mr.  Liehty. — I  find  that  we  split  a  less  number  of  piles 
if  we  use  a  pile  cap  than  if  we  use  a  ring.  It  is  very  sel- 
dom that  we  spoil  a  pile  with  a  pile  cap. 
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Mr.  Aldrich. — It  is  very  seldom  that  we  break  piles,  but 
in  the  particular  case  where  we  struck  bard  pan  we  ground 
the  piles  all  to  a  pulp. 

Mr.  Reid. — In  regard  to  Mr.  Lichty's  suggestion  as  to 
using  a  pile  cap.  It  can  be  used  with  a  drop  hammer  as 
well  as  with  a  steam  hammer.  At  the  same  time  I  doubt 
it  you  can  drive  as  many  piles  in  ordinary  work  in  using  a 
cap  as  you  can  without  the  cap.  You  must  fit  your  pile  to 
the  cap  and  after  you  get  the  pile  part  way  down  you  can* 
not  tell  which  way  that  pile  is  crowding.  When  you  take 
the  cap  off  the  pile  you  may  be  six  feet  out  of  line.  We 
have  not  nsed  a  pile  cap  in  four  years.  We  use  just  a  band 
and  hold  the  pile  in  the  leads,  and  get  the  piles  in  better 
shape  by  drawing  them  to  place  while  we  are  driving  them. 
There  is  no  question,  however,  but  that  the  cap  will  protect 
the  pile. 

Mr.  Henson. — I  agree  with  JNIr.  Reid  in  regard  to  the 
cap.  I  think  them  a  nuisance.  I  lead  piles  with  hand 
sticks  and  when  the  pile  commences  to  crowd  I  stay  and 
correct  it;  so  that  when  pile  is  driven  I  have  it  just  about 
where  I  want  it.  As  Mr.  Reid  says,  when  you  drive  a  pile 
without  leading  it  there  is  no  telling  where  it  will  go  when 
you  pull  the  cap  or  hood  off. 

Mr.  Steffens. — The  steam  hammer  is  remarkably  useful 
in  driving  sheet  piling.      " 

President. — Mr.  Reid  spoke  about  driving  sheet  piling 
with  an  ordinaiy  drop  hammer. 

Mr.  Bailey. — In  one  instance  I  drove  50-foot  piles  with  a 
drop  hammer  in  very  hard  ground  and  it  took  perhaps  35 
minutes  to  get  them  down.  Afterwards,  when  piles  of  the 
same  length  were  driven  in  this  same  ground  with  a  steam 
hammer  it  took  about  four  minutes.  I  do  not  pretend  to  say 
that  under  all  circumstances  the  steam  hammer  is  better 
than  the  drop  hammer,  but  I  believe  that  ordinarily  in  driv- 
ing piles  for  trestles,  foundations  or  piers,  the  steam  ham- 
mer is  the  better  hammer,  providing  you  can  get  them  light 
enough  to  handle  on  the  track.  Ordinarily  we  use  the  drop 
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hammer,  but  I  prefer  the  steam  hammer.  Our  hammer  is 
2^800  pounds  weight. 

Mr.  Eillam. — I  put  down  a  pile  foundation  around  a  pier 
that  had  partially  capsized.  The  piles  were  driven  32  feet 
into  the  mud  and  20  feet  of  mud  or  hard  bottoln,. and  were 
pointed  with  a  shoe  and  fitted  with  inm  bands  on  the.  top. 
Th^  were  spruce  piles,  exactly  straight,  banded  with  iron, 
five  eighths  by  three  inches.  To  drive  one  of  these  piles 
•with  a  steam  hammer,  such  as  is  spoken  of,  with  one  foot 
fall,  I  think  would  have  required  12  months,  if  the  head  of 
pile  did  not  wear  out.  In  preparing  specifications  I  pro- 
vided for  a  2,200-poand  hammer  to  have  a  fall  of  25  feet 
and  to  stop  driving  when  penetration  should  be  only  one 
inch  at  a  blow. 

The  nature  of  the  material  penetrated  affects  the  amount 
of  driving  necessary.  In  some  cases  we  pulled  the  piles  and 
found  that  they  had  not  penetrated  the  bottom.  As  soon 
as  they  were  shod  they  went  down  all  right. 

Mr.  Penwell. — I  had  a  pretty  good  opportunity  last  March 
to  make  a  test  between  the  steam  and  the  drop  hammer. 
I  had  never  used  a  steam  hammer.  We  happened  to  have 
a  washout  while  the  Pennsylvania  was  moving  a  train  over 
our  road  trying  to  get  to  one  of  their  places  of  trouble.  Our 
bridge  went  out  and  we  had  our  driver  on  the  opposite  side. 
They  used  their  steam  hammer  on  one  side  and  we  used  our 
own  drop  hammer  on  the  other.  They  could  set  a  pile  and 
drive  it  straighter  than  we  could,  but  could  not  drive  it  so 
far.  For  ordinary  work  I  should  prefer  the  steam  ham- 
mer, but  for  putting  in  permanent  work  for  foundation,  I 
think  the  drop  hammer  is  better. 

Mr.  King. — In  this  discussion  about  driving  piles  and  lia- 
bility of  piles  to  shatter  under  the  blow,  I  have  not  heard 
anything  about  the  condition  of  the  piles,  and  I  have  found 
that  it  makes  some  difference  whether  you  have  green  or  dry 
piles. 

Mr.  R.  II.  Reid. — A  4,500-pound  hammer  could  drive 
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any  pile  without  shattering  it.      I  believe  that  where  it  is 
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practicable  to  get  in  a  pile  that  is  water-soaked  or  green, 
you  would  have  no'  difficulty  in  driving  it  without  shatter- 
ing it. 

Mr.  Riney. — ^I  believe  the  ground  has  been  covered  on 
this  question  but  will  say  we  have  had  the  best  of  success 
with  a  2,400-pound  drop  hammer.  A  heavier  hammer 
without  a  follower  would  injure  our  piling  and  break  many 
of  them,  as  we  have  clay  and  very  coarse  gravel  and  rock 
formation. 

Mr.  W.  H.  Pinley. — In  this  question  of  driving  piles  the 
whole  thing  depends  on  the  nature  of  the  soil  through  which 
you  are  driving,  and  the  specifying  of  a  certain  amount  of 
penetration  is  not  a  safe,  guide.  I  will  just  recall  one  ex- 
perience of  pile  driving  with  a  drop  hanuner,  where  the 
engineer  in  charge  wired  me  that  the  pile  was  going  eight 
inches  at  the  last  blow  and  when  I  got  there  I  found  that 
this  was  correct;  but  when  we  tried  one  of  the  piles  that 
had  been  in  nearly  48  hours  we  found  great  difficulty  in 
driving  it  down  far  enough  to  put  on  a  second  cap.  That  is 
one  kind  of  a  foundation.  I  recall  another  where  we  were 
driving  through  a  sandy  foundation  and  where  we  drove 
probably  800  piles,  and  we  struck  each  pile  about  500  blows 
to  get  it  down  to  where  we  wanted  it  to  go.  This  was  nearly 
a  quicksand  and  the  piles  went  almost  as  far  the  first  blow 
as  the  last.  The  contractor  protested  and  said  that  the 
piles  would  be  all  split  to  pieces.  To  satisfy  him  I  had 
one  of  these  piles  withdrawn  after  considerable  trouble,  and 
found  it  in  excellent  condition.  This  was  an  oak  pile, 
pointed  and  driven  without  a  shoe.  We  drove  some  of  the 
others  without  a  shoe  but  did  not  get  as  good  satisfaction 
as  we  did  after  we  used  a  wrought  iron  shoe.  AH  of  these 
piles  were  struck  on  an  average  of  500  blows  per  pile.  My 
experience  with  the  steam  driver  is  that  it  gives  better  satis- 
faction than  the  drop  hammer.  I  believe  it  is  more  scien- 
tific and  does  not  give  as  much  punishment  to  the  piles. 
We  used  a  steam  hammer  for  driving  piles  through  blue 
clay  and  got  better  results  than  with  piles  which  were  be- 
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ing  di'iven  near  by  with  a  drop  hammer.  The  only  point 
I  wish  to  make  is  that  in  all  discussions'  of  pile  driving  you 
must  take  into  consideration  the  nature  of  the  soil  in  which 
you  are  working. 

Mr.  L.  J.  Anderson. — On  the  Peninsula  Division  we  have 
used  both  the  steam  aud  drop  hammers  and  found  the  steam 
hammer  to  be  the  most  satisfactory  in  sandy  ground  and  in 
quicksand  especially,  but  in  hard  or  stony  ground  and  for 
general  road  driving  I  prefer  the  drop  hammer.  The 
steam  hammer  will  do  well  and  is  better  adapted  to  driving 
foimdations  for  buildings  and  docks  where  water  jets 
cannot  be  used.  We  have  had  a  large  amount  of  pile 
driving  in  connection  with  the  building  of  ore  docks  at  Bs- 
cantlba  and  found  the  steam '  hammer  worked  to  much 
better  advantage  in  this  work.  Some  years  ago  we 
began  experimenting  with  water  jet  driving  and  since  that 
time  have  used  that  method  for  all  of  our  foundation  work 
where  there  is  plenty  of  water,  finding  it  far  superior  to  any 
other  method  of  getting  piles  in. 

Mr.  W.  0.  Ejrgleston. — In  regard  to  steam  hammers  and 
drop  hammers  for  pile  drivers,  railroad  companies  move 
their  drivers  over  considerable  mileage,  doing  work  in  many 
kinds  of  ground — clay,  gravel,  quicksand,  stone,  etc. — ^and 
while  I  never  used  a  driver  with  a  steam  hammer,  I  doubt 
if  a  driver  with  a  steam  hammer  will  do  general  work  as 
well  as  a  driver  with  a  drop  hammer.  The  driver  I  had 
charge  of  for  a  number  of  years  was  a  Bay  City  machine, 
with  a  3,000-pound  drop  hammer.  It  was  used  over  the 
entire  Erie  system  and  gave  such  good  satisfaction  that  the 
company  bought  two  more  similar  machines.  These  drivers 
are  equipped  with  a  bonnet  or  cap  to  hold  the  pile  in  the 
leads  and  this  does  away  with  all  toggling.  If  the  foreman 
watches  the  pile  closely  he  can  drive  it  almost  exactly  where 
he  wants  it  to  go,  doing  away  with  much  detention  and  hard 
work.  I  expect  a  steam  hammer  will  do  good  work  in 
quicksand,  but  a  good  engineer  with  a  drop  hammer  driver 
will  strike  short  blows  and  very  rapidly  and  do  equally  as 
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good  work  as  a  steam  hammer  driver  will  do.  In  driving  in 
all  kinds  of  ground,  I  think  the  drop  hammer  driver  is  the 
best. 

Mr.  Steflfens. — ^Mr.  Anderson's  remark  brings  out  a  point 
that  was  spoken  of  before.  In  the  case  of  one  deep  pier  that 
we  have  been  constructing  300  blows  were  necessary  to  drive 
piles  10  feet  into  sand.  Using  a  water  jet,  they  practically 
dropped  in.  The  question  of  the  nature  of  the  material  pene- 
trated in  driving  piles  was  brought  up  very  forcibly  by  an 
experience  of  this  summer  in  replacing  with  concrete  piers 
and  steel  spans  a  portion  of  an  old  trestle  across  a  river 
marsh,  where  piles,  45  feet  to  60  feet  long,  w^re  driven  to 
obtain  foundation.  When  first  driven,  they  would  not  hold 
up  much,  but  after  a  month  they  would  not  move.  The 
nature  of  the  material  penetrated  has  important  bearing 
on  the  supporting  power  of  piles. 

VIII- — ^Best   Form   op    Construction   for    Docks   and 

Wharves. 

No  report  and  no  discussion.  Carried  over  as  a  subject 
for  next  Convention. 


IX. — Best  Broobd  Fobms  fob  BuiiiDiNos*  Watbb  Tanks,  Etc. 

REPORT   OF   COMMITTEE. 

To  the  Aaaociation   of  Railway    Superintendents  of  Bridges 
and  Buildings  : 

Through  the  courtesy  of  Mr.  R.  H.  Aishton,  assistant  general 
manager  of  the  Chicago  k  North  Western  Railway,  a  supply  of 
record  blanks  similar  to  those  in  use  on  that  line  was  obtained 
for  distribution  among  the  members  of  the  Association.  A 
complete  set  of  these  blanks  was  forwarded,  together  with  a 
copy  of  the  following  circular  to  one  or  more  members  from 
each  of  the  various  railways  represented  in  the  Association,  for 
th6  purpose  of  comparison  with  standards  which  may  have  been 
adopted  by  them,  or,  in  case  they  had  no  standard  forms  to 
enable  them  to  make  suggestions  as  to  additional  records, 
which,  it  might  occur  to  them,  were  desirable.  Letter  of  trans- 
mission was  as  follows: 

'^The  committee  on  the  'Best  Record  Forms  for  Buildings, 
Water  Tanks,  Etc.,'  submit  herewith  for  your  approval  or  criti- 
cism a  complete  set  of  blank  forms  now  in  use  on  the  Chicago 
&  North  Western  Railway,  and  would  request  that  you  give 
this  matter  your  early  consideration,  and  furnish  the  com- 
mittee, at  as  early  a  date  as  possible,  any  information  you  may 
have  on  this  subject. 

The  following  are  the  points  in  connection  with  this  subject, 
which  the  committee  have  deemed  it  important  to  give  consid 
oration,  and  in  making  your  reply  it  would  facilitate   matters 
if  you  would  use  corresponding  numbers,  and  if  you  have  any 
information  not  called  for,  let  it  follow  the  regular  subjects  : 

First. — Would  the  blanks  submitted  meet  the  requirements 
of  the  railway  on  which  you  are  employed?  If  not,  kindly 
state  what  changes  would  be  necessary  to  make  them  answer 
the  purpose  for  which  intended.  If  possible  kindly  furnish 
sample  blanks  similar  to  those  now  in  use  on  your  road. 

Second. — What  do  you  consider  would  be  the  most  desirable 
size  for  forms? 

Third. — Do  you  think  it  desirable  to  have  the  forms  printed 
on  thiu  paper,  similar  to  the  sample,  so  that  prints  can  be 
taken  from  them  for  the  use  of  other  officials  or  would  you  pre- 
fer heavier  paper? 

Fourth. — Do  you  favor  the  loose-leaf  record  system  or  would 
it  be  preferable  to  have  the  blanks  bound  in  book  form? 

Should  it  happen  that  you  are  not  interested  in  building 
records,  kindly  forward  this  letter,  together  with  the  sample 
blanks,  to  the  official  who  has  charge  of  such  matters.     As  you 
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are  the  only  employee  of  your  road  to  whom  this  circalar  has 
been  addressed,  the  committee  will  consider  your  views  on  the 
subject  as  representing  the  entire  system,  unless  otherwise 
«d  vised. 

Kindly  forward  your  reply  to  B.  J.  Sweatt,  Division  Engineer, 
C.  &  N.  W.  Ry.,  Boone,  Iowa. 

Out  of  H  total  of  eighty-nine  members,  to  whom  this  circular 
was  forwarded,  only  twenty-eight  replied,  and  of  this  number 
fifteen  expressed  themselves  as  entirely  satisfied  with  the 
O.  k  N.  W.  By.  blanks;  the  others,  either  had  some  sug- 
gestion to  make  or  submitted  blanks  in  use  on  the  railway 
represented  by  them. 

The  following  is  a  list  of  the  members  who  reported  as  'being 
favorable  to  the  C.  &  N.  W.  Ry.  standard  blanks  : 

Berry,  J.  S.,  St.  L.  S.  Ry.,  Tyler,  Texas. 
Berry,  William,  S.  A.  &  A.  P.  Ry.,  Yoakum,  Texas. 
Burpee,  Moses,  Bangor  k  Aroostook  R.  R.,  Houlton,  Me. 
Eggleston,  H.  H.,  Anderson,  Ind. 

Gilchrist,  Ed.  M.,  K.  &  W.  &  0.  B.  k  K.  C.  R.  R.,  Center- 
ville,  Iowa. 
Goodale,  L.  F.,  H.  &  St.  J.  R.  R.,  St.  Louis,  Mo. 
Hull,  K.  S.,  O.,  C.  &  S.  F.  R.  R.,  Beaumont,  Texas. 

Jonah,  Frank  G.,  St?  L.,  B.  &  M.   R.  R.,  Corpus   Christi, 
Texas. 
McGonagle,  W.  A..  D.,  M.  &  N.  R.  R.,  Duluth,  Minn. 
Montzheimer,  Arthur,  E.  J.  k  E.  R.  R.,  Joliet,  111. 
Pickering,  B.  F.,  Boston  &  Maine  R.  R..  Sanborn ville,  N.  H. 
Shane,  A.,  T..  St.  L.  k  K.  0.  Ry.,  Frankfort,  Ind. 
Smith,  L.  D.  G.,  C.  k  S.  F.  R.  R.,  Cleburne,  Texas. 
Thorn,  J.  O.,  C.  B.  k  Q.  R.  R.,  Beardstown,  111. 
Vandergrift,  C.  W.,  C.  &  O.  R.  R.,  Alderson,  W.  Va. 

The  following  members  recommended  minor  changes  from 
the  C.  &  N.  W.  Ry.  standards  : 

Mr.  E.  E.  Pratt,  Superintendent  of  Buildings  of  the  N.  Y., 
N.  H.  k  H.  R.  R.,  suggests  that  a  place  on  the  record  of  build- 
ings be  provided  for  two  photographic  views  of  all  valuable 
buildings,  saifle  to  be  used  in  adjusting  fire  losses ;  also  that 
the  space  for  heating  be  made  larger,  so  that  the  make  and 
number  of  the  heater  and  the  size  of  grate  can  be  shown  ;  also 
that  a  column  be  added  to  building  record  to  show  the  number 
of  lights  and  size  of  glass  in  each  window. 

Mr.  Walter  G.  Berg,  Chief  Engineer  of  the  Lehigh  Valley 
Railroad,  would  prefer  a  blank  limited  in  width  to  8  or  8:^ 
inches  and  in  length  to  13  or  16^  inches  to  facilitate  folding 
with  correspondence  ;  otherwise  he  approves  of  the  C.  k  N.  W. 
Ry.  standards. 
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Mr.  J.  B.  Dickson,  Engineer  of  Maintenance  of  Way, 
B.  &  O.  B.  B. ,  to  whom  ibis  circular  was  referred  by  Mr.  J.  £. 
Greiner,  has  the  following  suggestions  : 

First. — The  blanks  submitted  would  meet  the  requirements 
of  this  company,  with  the  changes  as  follows  : 

Beoord  of  water  stations  should  be  marked  sheet  No.  1  and 
sheet  No.  2.  Under  water  tanks  columns  should  be  provided 
to  show  ^*kind  of  support,"  "when  painted,"  ''kind  of  roof- 
ing," "number  of  hoops  on  tub,"  and  "kind  of  tub  "  (wood  or 
steel).  Under  stand-pipes  proyision  should  be  made  to  show 
"  length  of  supply  pipe  "  and  "  date  installed."  Under  pumps 
should  be  provided  to  show  "maker's  shop  number."  Under 
boilers  provision  should  be  made  to  show  the  "  average  work- 
ing pressure."  Under  gas  or  gasoline  engines  should  be  shown 
"by  whom  operated,"  "the  gasoline  storage  capacity,"  and 
"kind  of  battery  used. "  Under  water  supply  there  should  be 
columns  to  show  "city  supply  pressure,"  "city  supply — make 
of  meter,"  and  "city  supply — size  of  meter."  If  the  original 
cost  of  the  plant  is  required  it  should  be  given  in  detail  instead 
of  in  a  lump  sum.  The  lines  on  both  sheets  should  be  num- 
bered to  correspond  with  each  other,  and  space  should  be  pro- 
vided at  left  end  for  binding. 

Becord  of  Track  and  Station  Scales. — No  suggestions. 

Becord  of  Buildings. — Under  platforms  it  should  be  shown 
"  dist-ance  from  gauge  line  of  rail  to  face  of  platform." 

Becord  of  Miscellaneous  Property. — No  suggestions. 

Becord  of  Turn-tables  and  Cinder  Pits. — Under  turn-tables  it 
should  be  shown  the  "kind  and  size  of  center  stone."  Under 
cinder  pits  it  should  be  shown  whether  elevated  or  depressed. " 

Becord  of  Engine  Houses. — Under  pits  it  should  be  shown 
the  "  number  and  size  of  driver-wheel  drop  pits  "  and  "  number 
and  size  of  truck-wheel  drop  pits." 

Becord  of  Stock  Yards. — No  suggestions. 

In  addition  to  these  changes  a  column  should  be  left  for 
"  remarks  "  after  each  class  of  structure. 

Second. — I  should  recommend  the  size  of  about  12  inches  by 
18  inches  over  all  provided  the  information  can  b*e  gotten  on 
that  size  blank  and  provide  suitable  margin  on  the  left  end  for 
binding. 

Third — I  think  it  desirable  to  have  the  blanks  printed  on 
thin  bond  paper  so  that  prints  can  be  taken  from  them  when- 
ever desired. 

Fourth. — I  prefer  the  loose  record  system,  as  it  facilitates 
corrections,  additions,  etc. 
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Mr.  A.  E.  Doucet  of  the  Quebec  &  Lake  St.  John  Railway 
prefers  heavier  paper  ;   otherwise  the  blanks   meet  with  his^ 
approval. 

Mr.  E.  P.  Hawkins  of  the  Mobile  &  Ohio  Bailwaj  has  the 
following  to  saj  in  regard  to  the  0.  &  N.  W.  Bj.  blanks  : 

First. — The  blanks  submitted  will  meet  all  requirements  on 
this  railway  ;  we  have  no  forms  similar  to  these  on  our  line. 

Second. — I  consider  a  book  12  by  18  the  most  desirable  size 
for  records  of  this  kind. 

Third. — I  would  prefer  forms  printed  on  heavier  paper. 

Fourth. — I  prefer  them  in  book  form  and  a  book  for  each 
class  of  structure  and  record  to  be  continued  in  same  book  from 
year  to  year  indefinitely. 

Fifth. — There  should  be  a  space  on  heading  of  page  to  show 
date  of  record  and  more  space  allowed  in  some  columns  for 
description  ;  also  a  column  at  the  end  of  the  page  to  show 
when  the  structure  was  destroyed,  rebuilt,  or  removed. 

Mr.  H.  M.  Henson  of  the  Chesapeake  &  Nashville  Railway 
would  make  the  blanks  10  by  14  inches  in  size  and  would  use 
heavier  paper. 

Mr.  A.  H.  King  of  the  Oregon  Short  Line  Railway  suggests 
that  there  is  a  lack  of  proper  space  on  some  of  the  blanks  for 
noting  minor  changes  ;  also  that  heavier  paper  be  used  and  the 
record  be  made  up  in  book  form. 

Mr.  D.  G.  Zook  of  the  Pennsylvania  Company  has  the  follow- 
ing to  say  regarding  the  blanks  : 

First. — The  blanks  headed  **  Record  of  Buildings,"  '*  Record 
of  Turn-tables  and  Pits,"  **  Record  of  Engine  Houses," 
"Record  of  Track  and  Station  Scales,"  **  Record  of 
Coaling  Stations"  are  admirable,  and  I  do  not  see  that 
anything  could  be  added  to  or  taken  from  them ;  they 
certainly  give  in  a  condensed  form  all  the  information 
needed,  and  would  meet  all  the  requirements  of  the  Pennsyl- 
vania Company. 

From  the  blank  headed  << Record  of  Stock  Pens"  the  spaces 
for  Branding  and  Dehorning  could  be  eliminated ;  in  our 
country  it  is  not  necessary  to  do  any  of  this. 

From  the  "Record  of  Water  Stations"  the  spaces  for 
Towers  and  Wind  Mills  could  be  eliminated  ;  we  have  no 
forms  for  keeping  these  records.  They  are  usually  kept  in 
book  form  and  written  out  to  meet  the  requirements  of  the 
case. 

Second. — The  size  of  the  forms  submitted,  10  by  16i,  seems 
to  me  to  be  a  good  size,  as  they  are  about  double  the  size  of  a 

14 
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oommon  letter  sheet  and  can  be  folded,  if  neoessarj,  to  iifdf 
wsize. 

Third. — Personally,  I  would  prefer  the  forms  printed  on  thin 
paper  similar  to  ther  sample,  as  in  that  case  prints  could  be 
made  for  the  officials. 

Fourth. — I  would  prefer  the  loose-leaf  record  system  in  a 
Shipman  binder,  so  the  sheets  could  be  removed  in  case  a  print 
of  them  is  desired. 

Charles  Carr,  Michigan  Central  Ry,,  Jackson^  Mich,  : 

First.  The  blanks  submitted  appear  very  complete,  and  in  a 
general  way  would  answer  our  purpose,  going  into  details  in 
some  respects  more  than  we  do.  We  have  no  prepared  blanks, 
but  keep  a  loose-leaf  record  on  sheets  of  a  uniform  size  (as  per 
sample  sheets  enclosed)  of  all  buildings,  pipe  lines,  scales, 
street  gates,  etc.  We  give  an  important  building  an  entire 
sheet  (or  more  if  necessary),  on  which  is  noted  information  rela- 
tive to  the  size  and  construction  of  the  building  (the  tracing  or 
plans  showing  details  being  filed  separately  and  filing  number 
indicated  on  sheet).  All  important  additions  or  alterations  are 
made  a  matter  of  record  on  these  sheets  and  when  necessary 
another  sheet  is  inserted  to  continue  the  record.  These  sheets 
are  filed  alphabetically,  and  any  information  desired  which  is  a 
matter  of  record  can  be  found  in  a  moment. 

Second.  Have  uo  opinion  as  to  size  of  forms. 

Third.  Think  heavier  paper  would  be  more  durable. 

Fourth.  Prefer  loose-leaf  record. 

Ed.  Oagno7i,  Af.  <€•  tSL  L.  /?//.  Co.,  Mlnneapol'iH^  Minn.  : 

First.  The  blanks  submitted  would  answer  all  requirements 
on  this  road. 

Second.  Size  of  form  preferred,  23  x  26,  double  page. 

Third.  Prefer  heavy  paper.  (See  my  note  below  reference 
copies  for  other  officials. ) 

Fourth.  Do  not  favor  loose-leaf  record  system.  Prefer  bound 
in  book  form. 

Referring  to  my  bracketed  notation  in  answer  to  third  query, 
I  am  not  in  favor  of  furnishing  copies  of  entire  record  to  officials 
outside  of  engineering  and  buildings  departments,  and  my  ex- 
perience is  that  they  are  not  wanted  by  other  officials  in  that 
form,  being  lacking  incompactness  and  the  usually  looked-for 
information  not  being  discernible  at  a  glance.  My  practice  has 
been  for  the  last  few  years  to  get  out  typewritten  sheets  from 
the  records  once  a  year,  eliminating  such  parts  as  are  of  no  use 
to  other  departments,  and  furnish  a  set  of  prints  therefrom 
to  each  head  of  departments,  who  can  then  make  requisition  for 
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any  number  of  copies  which  may  be  required.  These  sheets  are 
generally  gotten  oat  in  station  rotation,  and  are  handy  for  gen- 
eral information  reference.  I  attach  a  couple  of  sample  prints 
from  such  sheets. 

On  smaller  railroads  a  general  building  record  by  stations  in 
usual  time-table  rotation  would  perhaps  be  preferable  to  the 
classified  forms  submitted  with  your  letter,  or  still  better,  if  the 
style  of  bridge  record  used  allows  it,  the  building  record  may 
be  kept  opposite  the  stations  generally  enumerated  in  that 
record.  If  you  think  such  form  would  interest  your  committee, 
I  can  furnish  on  request.  Of  course  you  will  understand  that 
the  last  two  forms  of  record  suggested  could  not  take  the  place 
of  the  admirable  forms  submitted,  and  only  refers  to  smaller 
systems  where  the  necessity  does  not  exist  for  an  extensive 
classified  record. 

JB.  L,  Park.  (7.,  i?.  /.  &  P,  Ry,^  Topcka,  Kan,  : 

I  consider  this  set  of  blanks  very  complete  in  all  details  and 
should  think  that  they  would  meet  the  requirements  of  any  road 
providing  the  persons  who  were  furnished  with  copies  of  this 
had  a  complete  file  of  plana  or  access  to  the  same ;  otherwise 
from' that  I  rather  favor  the  system  we  are  using  on  this  road, 
which  is  this  :  The  engineering  department  takes  a  blank  such 
as  the  sample  I  am  sending  you  herewith  and  enters  upon  it  all 
structures  at  auy  one  station,  and  then  showing  a  ground  plan 
of  station  grounds  and  structures  on  bottom  of  sheet,  drawn  to 
a  small  scale,  and  same  is  blue  printed  and  furnished  to  various 
heads  of  departments  needing  same.  I  favor  this  plan  for  the 
reason  that  if  any  additions  or  removals  are  made  in  any  struc- 
ture, that  party  having  file  of  these  reports  can  check  same  off 
on  his  file  which  gives  him  a  complete  record  without  the  trouble 
of  rearranging  his  file.  I  am  unable  to  send  you  anything  but 
this  blank  form,  as  our  engineering  force  is  limited  and  it  would 
be  several  days  before  I  could  get  a  copy  to  send  to  you,  but  I 
think  you  will  understand  from  my  description  the  point  which 
I  wish  to  raise.  Of  course  at  any  terminal  or  large  station 
where  one  or  more  of  these  plans  will  not  give  room  for  ground 
plan  of  all  structures,  they  divide  the  structures  by  placing 
part  on  one  or  more  sheets  as  the  case  may  be.  Replying  to 
your  questions  : 

First.  Think  these  forms  would  meet  all  requirements  on  this 
road,  unless  for  reasons  as  stated  in  the  foregoing. 

Second.  I  consider  the  size  of  these  forms  very  desirable  and 
do  not  see  that  they  can  be  improved  upon. 

Third.  I  think  the  form  should  be  furnished  on  the  thin  paper 
sample  same  as  you  have  submitted,  for  the  reason  that  then 
there  can  be  any  number  of  prints  taken  to  compile  the  files 
from  for  various  officers. 

Fourth.  I  would  prefer  the  blank  to  be  bound  in  book  form 
after  being  printed. 
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J,  N.  Penwell^  L.  E.  d-  W.  Ry.  Co.,  Tipton,  Ind. : 

First.  The  blanks  submitted  would  meet  any  requirements  of 
our  road  and  in  fact  furnish  more  information  than  we  keep  on 
any  printed  forms.  Our  forms  are  not  as  thorough  as  yours  but 
I  enclose  herewith  a  blank  form  which  we  use.  In  addition  to 
the  enclosed  report  I  keep  a  memorandum  of  size  of  doors,  rUss, 
height  of  ceilings,  etc.  This  is  kept  in  regular  memorandum 
books. 

Second.  The  size  of  forms  submitted  with  your  circular  letter 
are  all  right.     I  would  consider  it  the  most  practical  size. 

Third.  I  would  recommend  forms  to  be  printed  on  thin  papers 
similar  to  the  blanks  submitted  so  that  other  prints  can  be  taken 
from  them.     It  would  also  take  less  space  in  the  files. 

Fourth.  I  have  never  used  a  loose-leaf  record  system  but  have 
been  considering  it  and  I  believe  that  it  will  be  the  best  plan. 
Becords  could  be  then  revised  much  easier  than  if  printed  in 
book  form. 

OoNOiiTTSiON. — It  is  the  understanding  of  your  committee  that 
the  record  blanks  on  which  it  is  to  report  are  for  the  purpose  of 
recording  detailed  information  in  regard  to  buildings,  water 
tanks,  engine  houses,  and  other  station  facilities ;  these  rec- 
ords being  especially  for  the  use  of  men  who  actually  have  to  do 
with  the  construction  and  maintenance  of  the  structures  and  not 
necessarily  for  general  distribution  among  the  various  officials 
of  the  operating  department.  The  blank  forms  in  use  on  the 
C.  k  N.  W.  By.,  which  are  herewith  submitted,  while  not  suit- 
able for  all  purposes,  are  sufficiently  complete  to  enable  each 
member  of  *the  Association  to  design  blanks  which  will  be  suit- 
able for  the  particular  line  of  railway  on  which  he  is  employed, 
and  the  committee  have  not  considered  it  advisable  to  attempt 
devising  blanks  that  would  be  suitable  for  all  purposes. 

TheC.  &N.  W.  By.  blanks  are  in  size  10  inches  z  16^  inches,  or 
double  the  ordinary  business  letter  head,  so  that  if  desired  they 
can  be  folded  and  filed  in  the  ordinary  letter  file  ;  or  they  can  be 
bbund  in  book  form  as  is  desired.  They  are  printed  on  thin 
paper  and  can  be  blue  printed  if  desired  to  furnish  copies  for  the 
use  of  6fficials  who  may  have  occasion  to  refer  to  records  of  this 
kind.  We  also  submit  copies  of  record  blanks  in  use  on  the 
Michigan  Central  By.,  Minneapolis  &  St.  Louis  Bailroad,  Col- 
orado &  Southern  By.,  Chicago,  Bock  Island  &  Pacific  By.,  and 
the  Lake  Erie  &  Western  Balroad. 

B.  J,  SWEATT, 
B.  F.  PlOKERINO, 

A.  Shane. 
I.  O.  Walker, 
J.  F.  White, 
Wm.  E.  Harwio, 

Commiftee. 
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Blanks  submitted  with  letter  of  Charles  Carr,  Superintendent 
of  Buildings  of  the  Michigan  Central  Bailroad  at  Jackson, 
Mich.,  forwarded  with  report  on  ''Best  Becord  Forms  for  Build- 
ings, Water  Tanks,  Etc.*':  blank  No.  1  gave  record  of  passenger 
station  at  Grosse  Isle  on  that  railroad  ;  blank  No.  2  gave  record 
of  water  tank  and  pump  house. 

[Form  No.  1.] 

Grosse  Isle  Passenger  Station  : 

Built  bj  contract ;  Charles  XJfford,  contractor, 

Building  completed  in  October,  1903. 

Size  of  building,  26  z  50  ft.  ;  12  ft.  high  from  foundation  to 
top  of  wall ;  18  ft.  liigh  to  ceiling. 

Foundation  walls  of  concrete  ;  walls  of  paving  blocks  and 
Boman  brick  (Hocking  Valley  Nelson  paving  blocks). 

Boof  slated  with  best  quality  Pennsylvania  black  slate,  8'inches 
X  16  inches,  laid  7  inches  to  the  weather  ;  ridge  and  hips 
No.  24  galv.  iron  ;  pitch  of  roof,  |. 

Inside  closets  for  men  and  women. 

(Plan  and  specilications  showing  all  details  filed.  File  G,  260. ) 

Heating  plant  put  in  by  the  M.  0.  B.  B. 

Invincible  steam  heater  No.  335. 

Station  equipped  with  a  gasoline  device  (manufactured  by 
"  The  Incandescent  Light  and  Stove  Company,"  of  Cincin- 
nati, Ohio.  Installed  by  Lang  &  Dixon,  agents  ;  cost, 
$91.65.     See  bill  Oct.  31,  1903). 


Cost — contract  price  of  station 

.     $0,000.00 

steam  heater  with  pipe,  etc. 

000.00 

lighting  (contract) 

00.00 

furniture 

00.00 

sewer  and  lawn  water-works 

00.00 

inspection 

000.00 

Total 

.     $0,000.00 

May  30,  1904. 
Brick  platform  laid  around  station.     See  sketch  filed  G,  261  ; 
first  quality  Saginaw  paving  brick. 

Cost— labor $000.00 

material 000.00 


Total $000.00 

[Form  No.  2.] 
Grosse  Isle  Water  Tank  : 

Erected  in  August,  1902. 

Standard  88,000  gallon  tank. 

Cypress  tub,  30  ft.  bottom,  18  ft.  staves  ;  hooped  in  standard 

manner   (Winship  Mfg.    Co.  lugs),  prepared   gravel  roof, 

arrow  brand. 
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Foundation,  ooocrete,  12  piers. 

Sabstraotion,  12  post  Larimer  steel,  30  ft.  elevation. 

Cost — material,  foandatiou $000.00 

substructure     .....  000.00 

tub 000.00 

labor         ........  000.00 


Total $000.00 

Pump  House  : 

Built  in  August,  1902.     Tracing  G,  259,  filed. 

Size,  14  X  18  ft.  ;  12  ft.  to  top  of  plates. 

Foundation,  concrete. 

Frame  building,  outside  covered  with  german  siding,  inside 

sheeted,  covered  with  tarred  paper,  and  ceiled  ;  prepared 

gravel  roof. 

Cost— material $000.00 

labor 000.00 


Total $000.00 

20  H.  P.   Fairbanks,   Morse  A  Co.*s  combined  pumper,  shop 

number  00,000,  suction  6  inches,  discharge  6  inches. 
Pump  set  on  concrete  foundation. 

Cost  of  pump $000.00 

Cost  of  foundation  and  setting  pump  000.00 


Total         .  ...         .         .     $000.00 

Pump  placed  in  service  8ept.  1,  1903. 
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Blanks  snbmitted  with  letter  of  Ed.  Gagnon,  Sapervisor 
Bridges  and  Buildings,  Minneapolis  &  St.  Louis  By.  Co.,  for- 
warded with  report  on  '*  Best  Beoord  Forms  for^Buildings,  Water 
Tanks,  Etc.,"  by  Committee  No.  9.  Blank  No.  1  gave  record  of 
station  facilities  such  as  buildings,  sheds,  water  tanks,  etc.,  as, 
also,  blank  No.  2  of  stations  in  rotation  order. 


[Form  No.  8.] 
MINNEAPOLIS  AND  ST.  LOUIS   BAILBOAD    COMPANY. 

STATION  TRAFFIC  FACILITIES. 
B.  and  B.  Department,  January  1st,  1904. 


Location. 


Stbuctubb.      Kind. 


St.  Paal. 


Minneapolis: 
Western  Are. 


OedarLake... 


Eden  Prairie.. 

Carver •• 

Merriam 

Jordan 

New  Prague.. 

Montgomery. 
Waterville.... 

N.  Richland.. 
Albert  Lea.... 


Ice*lioaae. 

Tarn-table. 

Tank 

Ice-hoase . . 
Roandho'se 

Turn-table. 
Coal  hoist. . 

Sand  house 
Tank 

Tr'k  scales. 

Tank 

Tank 

Coal  chute.. 

Tank 

Wat.  sup'ly 

Tank 

Coal  dock.. 
Tank 

Tank 

Round  ho'se 
Turn-table. 
Coal  chute 
Sand  house 
Tank 


Wood  — 


Wood  . . . . 
Wood  — 
Wood  . . . 
Brick 


Size. 


18X36* .  •  • 


50  feet.. 
12x14.... 
Dbl. 26x68 


Capacity. 


Condi- 
tion. 


Steel.. 
Crane 


Wood  .... 
Wood  . . . . 

Fairbanks 

Wood  . . . . 

Wood  . . . . 

Standard. 

Wood  — 

Siphon.... 


Wood  . . . . 

Wood  . . . . 
Wood  — 


Wood  — 

Cem'tblk. 
Steel .... 
Standard. 
Wood  . . . 
Wood  ... 


70  feet.. 


20-40-10. 
16x24 

42  feet.. 

16x24 — 

16x24.... 

12  P 

16X24.... 


16x24 

8-7-38  ft. 
16x24. . . . 


16x24.... 

Stand'd 
70  feet. . 
24  P  .... 
Small... 
16x24 


200T. 


City  wat'r 
1,000  T — 
27  stalls.. 


126T 

10  cars — 

26  cars.... 
60,000  0... 

100  T 

60,000  Q... 

50,000  0... 

4  cars 

60,000  G... 


50,000  0... 


1  car 

60,000  0... 


50,000  0.. 


Oood. 

Oood. 
Oood. 
Oood. 
Oood. 

Oood. 
Poor. 

Poor .. 
Oood. 

Oood. 

Oood. 

Oood. 

Fair . . 

Oood. 

Oood. 


Oood. 

Oood. 
Oood. 


Oood. 


15  stalls..  Oood. 

176T Good. 

7 cars i  Oood. 

1  car I  Poor.. 

50,000  0...   Fair.. 


Remarks. 


15    stalls   latest 
addition. 

Shed  18-60-7; 
22  (?)  buckets. 

6-inch  water  col- 
umn; Poage. 


Oaso.  plant. 

Oaso.  plant. 

186-foot  track. 

Oaso.  plant. 

Emergency  for 
delayed  en- 
gines; suppbr 
from  mill  pond. 

Oaso.  plant. 


Oaso.  plant;  2 
lO  inch  H  I  ef . 
water  column. 

Oaso.  plant. 


247- foot  track. 

New  sand  house 
and  water  sys- 
tem under  con- 
struction. 
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[Form  No.  4.] 
MINNEAPOLIS  AND  ST.  LOUIS   RAILROAD    COMPANY. 

FACILITIES  FOB  HANDLING  STOCK  AT  STATIONS. 
B.  A  B.  Department,  January  1st,  1904. 


Location. 


COMPABT- 
MBNT8  AND 

SiSBS. 


Shbds.    Pavbd. 


Watbb. 


Chaska 

Carver 

Jordan 

N.  Pragae.... 
Montgomery.. 
Kilkenny 

I 

Waterrille.... 


Waseca 

Otlsco 

i 
New  Richland  \ 

1 
Hartland 

Manchester... 

Albert  Lea — 
aB.L&P 


4-32x82 

2-32x82 

2-82x82 

2-48x48 

4-82x82 

4-82x82 

4-82x82 

4-82x82 

2-18x48 

4-24x48 

4-24x48 

1-82x82 


Twin  Lakes... 

Bmmona 

Norman 

Lake  Mill 

Leland 


7  pens;   12,- 
000  sq.  ft. 


2-18x48. 
2-82x82. 
4-24x48. 
4^82X82. 
4-24x28. 


Bcalbs. 


Wbttino 

Stock 

IN  Transit. 


4 

Stone... 

1 

No 

2 

No 

2 

Brick... 

2 

Brick... 

2 

Stone... 

4 

Stone... 

4 

Brick... 

2 

No 

4 

Brick. . . 

4 

Briok... 

2 

Brick... 

4 

Conc*te 
ft  stone. 

2 

Stone... 

1 

No 

2 

No 

4 

Stone ... 

4 

Stone... 

W.&fld.P. 
Tank  Con. 
W.ftHd.P. 
W.&Hd.P. 
Quirk  M... 
City  Con.. 


Fbk.  4T. 

No 

Fbk.4T. 
Fbk.  4T. 
Fbk.  4T. 
Fbk.4T. 
Fbk.  4T. 


Tank  Con 
W.AHd.P.  Fbk.ST. 
Wind  M...  Fbk.  4 T. 


No. 

Yes. 

Tea. 

No. 

Yes. 

No. 

Yes. 

No. 

No. 


Tank  Con. 

Fbk.  4T. 

Yes. 

W.&Hd.P. 

Fbk.4T. 

No. 

W.&Hd.P. 

Fbk.4T. 

No. 

Tank  Con. 

Chic.  4  T. 

No. 

W.&Hd.P. 

Fbk.  4T. 

No. 

No 

Fbk.4T. 
Fbk.4T. 

No. 

W.&Hd.P. 

No. 

Tank  Con. 

Fbk.4T. 

Yes. 

W.&Hd.P. 

Fbk.4T. 

No. 
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[Form  No.  6.] 
OOLOBADO  &  SOUTHBBN  RAILWAY  COMPANY. 

STRUCTURES. 


Location. 


a 

1 

o  . 

Ob 

f^i 

• 
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DISCUSSION. 

President. — This  committee  has  a  very  complete  report, 
which  is  quite  long.  I  think  it  will  not  be  necessary  to 
read  it.  Messrs.  Sweatt,  Harwig  and  Shane,  I  think,  are 
the  only  members  of  that  committee  present. 

Mr.  Sliane. — I  have  nothing  further  to  offer  on  this  sub- 
ject. The  chairman  of  this  committee  compiled  the  report 
and  accumulated  the  information,  and  it  has  been  printed 
so  that  all  can  read  it,  but  in  order  to  start  any  discussion 
that  we  may  have  I  would  suggest  that  any  member  who  de- 
sires further  information  arise  and  make  inquiry  as  to  the 
point  he  wishes  brought  out. 

Mr.  Sweatt. — I  have  nothing  further  to  add  to  our  com- 
mittee report. 


X. — Best  Freight   and  Roundhouse  Doors,  and  Fittings  fob 

Same. 

REPORT  OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

Freight  House  Doors:  The  door  in  common  use  is  a  wooden, 
panel  door,  moving  horizontally,  hung  by  attaching  t^o  wheels 
to  top  of  door  to  run  on  track  fastened  to  the  wall;  when  open 
the  door  is  boxed  in.  This  kind  of  door  gives  good  satisfaction 
and  cost  of  repairs  is  small.  There  are  a  great  many  different 
kinds  of  hangers  on  the  market;  the  most  suitable  for  this  kind 
of  door  will  be  anti-friction,  have  lateral  and  vertical  adjust- 
ments, and  be  made  of  wrought  or  malleable  iron.  This  kind 
of  door  will  be  cheap,  give  good  satisfaction  to  the  men  hand- 
ling them,  and  require  very  little  repairs. 

When  it  is  desirable  to  use  doors  with  a  vertical  movement, 
they  will  be  found  satisfactory  when  hung  with  large  sheaves 
(10  to  14  inches  in  diameter)  and  strong  cable,  with  counter 
weights  made  for  the  purpose. 

The  door  with  vertical  movement  has  the  advantage  of  not 
being  interfered  with  by  snow  and  sleet  so  much  as  the  door 
with  the  horizontal  movement.  On  the  track  side  of  the  freight 
house  the  vertical-moving  door  will  be  found  best,  as  this  will 
allow  the  wall  to  be  practically  all  doors  and  will  fit  any  length 
of  car.  When  the  building  will  not  give  head  room  for  vertical- 
moving  doors,  the  Harrington  trolley  hangers  give  good  satis- 
faction and  give  a  door  in  front  of  every  car  door. 

Roundhouse  Doors:  The  wood  panel,  square-top  door,  with 
three  (3)  or  four  (4)  hinges,  with  as  little  glass  as  possible,  is 
the  best.  The  doors  should  have  good  clearance  at  the  bottom 
— not  less  than  two  inches — as  most  roundhouse  doors  are  sprung 
and  warped  out  of  shape  by  crowding  them  over  the  ice  and 
heaved  track  in  winter. 

To  hold  the  doors  open,  a  post  with  a  latch  is  the  common 
practice,  and  is  very  good.  Gas-pipe  posts,  connected  at  the  top, 
make  a  good  arrangement  to  fasten  the  doors  open,  and  hold 
them  in  position  against  winds  and  warping. 

To  fasten  the  doors  when  closed,  the  old-fashioned  bar  across 
the  doors  is  best. 

In  connection  with  the  report  we  do  not  consider  it  necessary 
to  send  plans  or  sketches.  We  have  several  letters  from  manu- 
facturers, stating  that  they  .will  be  represented  at  the  conven- 
tion, and  be  prepared  to  illustrate  their  particular  kind  of  door 
hangers. 

John  I.  Banks, 

Chairman, 

J.   MclNTYRE, 

R.  K.  Ross, 

E.  M.  Gilchrist, 

G.  W.  Walker, 

Committee. 


289 


DISCUSSION. 

The  discussion  was  started  by  Mr.  Rettinghouse,  who  pre- 
sented and  read  as  part  of  his  remarks  a  report  prepared 
by  a  committee  of  the  Chicago  &  North  Western  Eailway 
on  the  subject  of  Eoundhouse  Doors. 

The  question  of  the  advisability  of  mentioning  names  of 
manufacturers  of  patented  articles  or  directly  referring 
to  patented  articles  in  the  proceedings  of  the  Association 
was  raised  by  Mr.  Burrell,  who  was  supported  by  Mr.  Shane. 

Messrs.  Reid,  Killam  and  Andrews  considered  it  proper 
to  refer  to  the  names  of  good  articles  but  did  not  consider 
that  the  proceedings  should  be  the  medium  of  discrediting 
articles. 

Messrs.  Cummin,  Sheldon,  Andrews  and  Shane  consid- 
ered that  the  precedents  established  and  methods  followed 
heretofore  in  the  published  proceedings  had  proved  to  be 
correct  and  for  the  best  interest  of  the  Association  and  that 
no  doubt  the  same  rule  would  follow  in  the  future  pro- 
ceedings. 

Mr.  A.  S.  Markley  then  made  announcement  in  regard  to 
arrangements  for  the  trip  to  St.  Louis. 

Mr.  Rettinghouse. — ^We  have  investigated  the  door  matter 
in  connection  with  roundhouses  on  our  road  and  have  found 
that  the  steel  roller  doors  have  not  been  giving  the  satis- 
faction desired.  (Mr.  Rettinghouse  then  read  extracts 
from  a  report  on  the  subject  prepared  by  a  committee  of  the 
Chicago  &  North  Western  Railway.) 

Mr.  E.  D.  B.  Brown. — I  do  not  see  that  the  committee  in 
its  report  has  mentioned  one  class  of  door  for  roundhouses 
or  freight  houses,  and  that  is  a  door  which  is  manufactured 
by  two  firms,  the  name  of  one  of  the  doors  being  the  Cross 
Horizontal  Folding  door  and  the  other  the  Wilson  door. 
We  have  used  the  Cross  Horizontal  Folding  doors  and  find 
them  very  satisfactory  in  freight  house  work.  They  fold 
horizontally  and  can  be  made  so  that  the  door  will  be  made 
to  break  at  a  point  three  fourths  of  the  total  height  or  at 
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a  point  two  thirds  of  the  total  height  of  opening,  as  the  case 
may  require.  The  space  left  at  the  rear  of  the  tank  in 
roundhouses  will  allow  of  the  door  folding  without  inter- 
fering with  the  tank  if  the  door  is  cut  three  fourths  and  one 
fourth.  It  can  be  folded  up  and  form  a  hood  outside  of 
the  door  opening,  which,  in  case  of  a  gutter  on  the  roof 
leaking,  protects  the  entrance  thoroughly.  Being  made  of 
wood,  it  is  more  indestructible  from  deterioration  than  the 
steel  rolling  door,  and  makes  a  very  good  substitute  for  any 
of  the  older  doors  used  in  roundhouse  construction.  One 
of  our  late  freight  houses  is  fitted  with  80  of  these  Cross 
Horizontal  Folding  doors,  three  of  which  are  large  track 
doors  and  are  22  feet  wide  by  18  feet  high.  One  of  them 
is  five  inches  thick,  yet  I  have  seen  a  man  weighing  110 
pounds  operate  that  door  without  any  trouble.  They  op- 
erate nicely,  close  down  to  the  floor  very  close  and  lock 
securely.  We  worked  out  the  clearance  that  this  dOor 
would  take  in  folding  up  and  found  that  it  was  practically 
the  same  as  if  barrel  or  bag  freight  were  piled  up  back  of 
the  door.  As  new  manufacturers  take  up  this  style  of  door 
they  will  not  be  controlled  by  one  or  two  companies  and 
the  price  will  gradually  come  down  to  the  price  of  the  ord- 
inary' wooden  swinging  door,  which  does  not  cost  over  40 
cents  per  square  foot.  JThey  now  charge,  I  believe,  80  cents 
per  square  foot,  just  because  they  are  in  a  position  to  do 
so  from  the  fact  that  it  is  a  patented  article. 

Mr.  A.  S.  Markley. — Is  it  possible  with  this  door  to  have 
it  stop  before  it  goes  clear  up  ?  If  so,  then  an  engine  might 
knock  it  down,  provided  it  did  not  clear. 

Mr.  Brown. — For  freight  houses  we  fix  the  doors  so  that 
they  can  be  raised  any  height  desired,  so  as  to  protect  the 
men  and  houses  from  storms  when  doors  are  open,  and  we 
also  fix  them  so  that  they  go  all  the  way  up  and  there  is  an 
automatic  catch  to  prevent  them  from  coming  down  and 
injuring  the  men.  The  vertical  doors  on  the  New  York 
Central  at  the  34th  Street  yard  were  put  in  with  counter- 
balanced weights  and  injured  several  men. 


241 

Mr.  Cummin.— I  fully  agree  with  Mr.  Brown  in  regard 
to  the  Cross  Horizontal  Folding  Door.  About  two  years 
ago  we  commenced  to  use  these  doors  for  the  first  time,  and 
from  the  day  they  were  installed  up  to  the  present  time  we 
have  never  had  a  request  to  repair  them  or  do  anything  to 
them. 

Mr.  Shane. — I  have  quite  recently  had  occasion  to  go 
thoroughly  into  the  question  of  roundhouse  doors,  and  I 
have  found  that  the  principal  obstacle  I  had  to  meet  was 
the  original  cost.  I  found  doors  covered  by  patents  that  I 
liked  and  would  have  preferred  to  any  door  that  I  could 
get  hold  of  if  it  were  not  for  that  one  thing.  That  is 
something  that  we  are  going  to  have  to  contend  with.  The 
gentlemen  who  have  patents  take  advantage  and  put  their 
prices  so  high  that  we  cannot  afford  to  patronize  them. 
In  considering  data  and  making  estimates  for  our  doors  I 
found  that  I  could  build  a  door  similar  to  others  that  we 
have  had  in  service  for  20  years  and  maintained  at  very 
little  expense,  at  25  per  cent,  of  the  original  cost  of  pa- 
tented doors.  Hence  we  have  to  manufacture  our  own 
doors. 

Mr.  A.  S.  Markley. — There  is  no  doubt  that  there  is  se- 
rious objection  to  the  swinging  door.  We  have  them  and 
there  are  certain  objections  in  connection  with  their  use 
which  are  certainly  overcome  by  the  vertical  door.  The 
wind  closes  a  door  when  an  engine  is  coming  in  and  the  en- 
gine strikes  the  door  and  the  column  is  knocked  down,  as 
well  as  a  section  of  roof.  It  costs  from  $200  to  $300  to 
replace  it.  What  Mr.  Shane  says  about  patents  is  true. 
The  price  of  a  patented  article  is  so  high  that  railroad  com- 
panies will  not  pay  it.  When  the  patentees  come  within  a 
reasonable  price  there  is  no  doubt  but  that  the  folding  door 
is  the  proper  thing  for  roundhouses.  The  breaking  of 
doors  is  very  expensive. 

Mr.  Eettinghouse. — The  subject  of  engine  house  doors 
was  discussed  by  the  local  association  on  the  C.  &  N.  W.  Ry. 
in  several  of  their  meetings  last  year.       It  was  a  subject 
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chosen  for  a  report  on  the  committee  of  which  I  had  the 
honor  of  being  chairman.  It  may  be  of  interest  to  re- 
peat the  report  that  we  made  at  the  time.  We  did  not 
consider  the  question  of  folding  doors,  but  simply  a  set  of 
swinging  doors  with  the  idea  of  substituting  or  finding 
something  regarding  the  material  and  manner  of  construc- 
tion which  would  be  better  than  the  present  form.  The 
most  prevailing  form  of  engine  house  doors  is  one  nailed 
together  of  several  thicknesses  of  lumber  (two  or  more)  and 
it  follows  very  soon  4;hat  the  doors  would  come  to  pieces. 
So  we  had  in  mind  a  swinging  door  made  out  of  iron,  the 
skeleton  being  made  of  light  angle  iron  and  filled  out  with 
heavy  sheet  iron.  In  addition  to  this  I  want  to  say  on 
the  subject  of  doors  that  we  have  on  our  division  recently 
installed  new  doors  on  one  of  our  roundhouses  and,  after 
giving  the  matter  considerable  study,  came  to  the  conclusion 
that  the  doors  should  be  constructed  out  of  frame  work  of 

4  X  10-inch  plank  mortised  and  tennoned  together  the  same 

05  an  ordinary  door.  This  will  overcome  the  warping. 
We  have  also  placed  a  locking  arrangement  on  the  door 
which  will  hold  the  doors  in  place  in  good  shape.  I  have 
a  couple  of  blue  prints  descriptive  of  this  arrangement,  also 
of  the  locking^device,  and,  if  convenient,  I  would  like  to 
have  this  made  a  part  of  the  report. 

Mr.  A.  S.  Markley. — I  would  like  to  ask  whether  this  was 
a  round  or  square  head  door  ? 

Mr.  Rettinghouse. — It  was  a  round  door. 

Mr.  A.  S.  Markley. — We  had  a  number  of  that  kind,  but 
discarded  them  and  put  in  the  square  door. 

Mr.  Rettinghouse. — The  hinge  is  four  feet  below  the  top 
on  my  door. 

Mr.  J.  H.  Cummin. — One  point  has  been  brought  out 
that  ought  to  be  interesting  to  every  one  in  the  Association 
and  that  is  in  regard  to  the  wind  of  the  door.  I  understand 
we  have  one  member  present  who  has  gotten  up  an  attach- 
ment for  iron  doors,  so  that  if  they  are  six  inches  out  of 
wind  they  will  fit  to«rether. 
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Mr.  G.  W.  Andrews. — The  device  that  he  refers  to  is  one 
very  similar  to  that  described  in  the  blue  print  submitted 
by  Mr.  Rettinghouse.  Unfortunately  I  failed  to  bring  a 
print  with  me,  but  I  can  send  it  in  to  the  secretary.      I 

9 

want  to  say  in  this  connection  that  any  one  who  has  had 
anything  to  do  with  building  a  large  door  of  any  kind 
knows  that  it  is  almost  impossible  to  build  one  entirely  true. 
When  you  hang  it,  it  is  almost  invariably  out  of  wind  three 
or  four  inches  and,  when  you  have  a  door  in  that  condi- 
tion, it  is  almost  impossible  to  fasten  it  with  the  ordinary 
fastenings.  This  design  was  not  original  with  me.  It 
consists  of  a  rod  which  runs  up  to  the  top  of  the  door  with 
a  hook  on  top  and  a  pin  in  door  head  and  a  movement  of 
the  rod  brings  the  hook  in  contact  with  the  pin,  which  draws 
the  door  up  tight.  The  door  may  be  in  wind  and  the  hook 
will  draw  it  tight.  When  you  have  it  on  you  have  a  fas- 
tening which  costs  probably  twice  as  much  as  the  ordinary 
fastening,  but  it  lasts  as  long  as  the  door.  In  one  round- 
house, where  the  engineer  in  charge  thought  to  condemn  23 
doors  simply  because  they  were  in  wind,  these  fastenings 
were  applied  and  saved  the  doors.  It  is  impossible  for  a 
contractor  to  build  a  door  of  this  size  that  mil  not  be  in 
wind.  I  have  made  doors  of  that  character  and  I  know 
how  almost  impossible  it  is  to  build  a  door  without  being  in 
wind.  I  will  furnish  a  drawing  of  this  fastening.  I  will 
also  say  thalf  it  is  applicable  not  only  to  roundhouse  doors 
but  to  any  large  doors. 

Mr.  A.  S.  Markley. — The  arrangement  Mr.  Andrews  re- 
fers to  we  have  in  use,  and  they  are  certainly  the  best  fas^ 
tening  that  can  be  made.  They  hold  a  door  and  make  it 
come  up  tight  and  true  at  top  and  bottom. 

Mr.  G.  W.  Andrews. — I  thought  I  would  meet  some 
one  who  had  used  this. 

Mr.  Killam. — ^We  had  the  round  doors  but  abandoned 
them  and  have  adopted  the  square  door.  We  have  also 
abandoned  the  window  in  the  door  and  have  put  a  window 
in  the  top  over  the  door  and,  instead  of  one  pair  of  hinges 
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on  each  side,  we  have  put  on  three  hinges  and  have  never 
had  any  trouble  in  keeping  our  doors  tight  if  properly  cared 
for.  They  are  made  solid,  of  true  grained  lumber,  so  that 
they  do  not  warp  and  twist.  They  mostly  swing  inwardly. 
Usually  there  is  a  small  door  for  entrance  on  one  side.  The 
round  top  doors  were  breaking  off  on  top  and  we  had  to 
abandon  them.  We  have  endeavored  to  get  the  very  best 
door  regardless  of  what  it  costs.  For  our  freight  houses  we 
use  a  horizontal  sliding  door  which  cannot  jump  the  track, 
and  rolls  in  behind  a  protection  screen,  so  that  it  cannot 
be  broken.  We  have  one  or  two  vertical  lift  doors  in  the 
larger  freight  houses,  which  work  well.  There  is  a  great 
deal  of  care  taken  and  we  seldom  have  an  engine  run  into 
them.  The  counterbalances  are  made  so  that  the  door 
works  very  easily. 

Mr.  Alexander. — We  have  had  some  trouble  wdth  round- 
house doors.  In  one  case  we  made  doors  of  sheathing  on 
a  frame  and  when  the  engine  house  was  filled  with  engines 
and  it  became  very  warm,  we  found  that  a  good  deal  of  ice 
accumulated  and  the  doors  warped  and  would  not  remain 
true.  We  overcame  this  by  putting  a  plank  above  the  doors 
so  that  they  shut  under  it  pretty  well  and  then  the  inside 
door  closing  up  against  there  would  make  it  comparatively 
tight.  An  ordinary  engine  house  with  four  or  five  stalls 
does  not  give  us  any  trouble,  but  an  engine  house  with  15  or 
16  engines  gets  so  warm  that  a  great  deal  of  ice  forms.  The 
snow  on  the  roof  melts  and  runs  down  and  forms  ice.  The 
form  of  fastening  spoken  of  here  I  think  will  overcome  our 
trouble  to  a  great  extent. 

Mr.  Penwell. — We  formerly  used  for  freight  houses 
wooden  doors  on  rollers,  but  this  did  not  seem  to  be  satis- 
factory. We  have  adopted  heavy  wooden  doors,  hung  on 
weights,  and  they  work  very  nicely.  The  only  objection  to 
this  is  that  we  have  had  the  rope  break  a  couple  of  times  and 
it  is  dangerous.  I  have  recommended  an  iron  door  in  two 
cases,  but  on  account  of  the  cost  the  w^ooden  doors  were 
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installed.  Some  of  the  patent  iron  doors  are  certainly  good 
but  seldom  well  taken  care  of.  The  worst  trouble  I  have 
is  to  construct  something  light  enough,  as  the  doors  are  fre- 
quently knocked  down.  As  fast  as  they  knock  down  an 
archway  we  make  it  square  and  put  on  three  hinges  to  the 
door,  and  have  better  success  in  that  way.  What  I  would 
like  to  get  is  a  door  that  is  not  liable  to  be  knocked  down. 
My  experience  with  roundhouse  employees  is  that  they  will 
not  take  care  of  the  doors.  You  can  provide  apy  sort  of  a 
(•atch  to  hold  the  door  open,  but  they  will  not  fasten  it. 
If  you  can  get  a  door  that  will  go  to  place  and  stay  there 
without  any  danger  of  being  struck  by  engines,  you  have 
gained  an  important  point,  and  even  if  we  have  to  pay  $50 
or  $60  for  such  a  door,  it  would  be  economy  to  build  it. 

Mr.  Steffens. — There  is  on  the  market  a  ball-bearing 
hanger,  known  as  the  ** Reliance,"  which  is  remarkably 
easily  operated.  A  representative  of  the  concern  manu- 
facturing it  is  present  at  this  Convention. 

Mr.  McGonagle. — ^We  formerly  had  diflBculty  in  opening 
or  closing  the  doors  if  snow  or  ice  had  accumulated  around 
them.  By  stopping  the  door  about  10  inches  above  the  top  of 
the  rail  and  taking  a  solid  piece  of  timber  and  grooving  it 
over  the  rail  and  moving  it  along  whenever  we  foimd  it 
necessary  to  open  the  doors,  we  have  overcome  this  diffi- 
culty. This  may  be  of  some  interest  to  some  of  the  mem- 
bers. 

Mr,  Sheldon. — Was  that  outside  or  inside  of  the  door  ? 

Mr.  McGonagle. — It  was  directly  under  the  door  and  a 
piece  of  2  X  4  could  be  spiked  to  the  top  to  form  a  rabbit. 

Mr.  Reid. — I  would  suggest  an  improvement  on  Mr.  Mc- 
Gonagle's  suggestion.  Put  in  a  short  door  as  suggested, 
but,  in  place  of  putting  in  an  independent  piece  of  timber, 
fasten  it  to  the  door  on  hinges  to  be  raised  up  when  the 
door  is  opened. 

Mr.  Alexander. — I  might  say  in  regard  to  doors  swinging 
outward  that  we  had  doors  in  engine  houses  of  that  de- 
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scription  and  we  had  to  change  them  so  that  they  would 
swing  inward,  as  in  a  heavy  wind  we  found  it  impossible  to 
have  them  swing  outward  and  keep  them  in  place.  With 
the  doors  that  we  built  the  opening  was  not  so  wide  when 
swinging  out  as  when  swinging  in.  We  put  on  an  auto- 
matic catch  and  have  never  had  any  trouble  in  holding  them 
open.  A  small  chain  hangs  from  the  hook,  which  unlocks 
the  catch  when  desired.  This  is  a  very  good  device  and  we 
have  no  trouble  where  we  use  it. 

Mr.  Brown. — I  am  afraid  that  there  are  very  few  of  our 
roads  which  would  care  to  afford  the  expense  of  the  addi- 
tional width  of  house  necessary  to  have  the  doors  swinging 
inward. 

Mr.  Shane. — I  have  just  completed  plans  for  a  round- 
house and  paid  considerable  attention  to  the  doors,  knowing 
from  past  experience  that  they  made  us  a  great  deal  of 
trouble,  so  I  have  designed  my  doors  in  this  instance  to  open 
inwardly,  to  protect  them  from  wind  storms  and  at  the  same 
time  afford  better  and  more  secure  fastenings  to  hold  them 
in  position  while  they  are  open.  We  can  also  in  this  way 
hold  a  door  more  firmly  and  prevent  its  warping  if  it  stands 
open  very  long.  I  have  designed  a  square  top  door  because 
I  believe  that  will  not  warp  so  badly. 

Mr.  J.  P.  Snow  (written  discussion). — Freight  House 
Doors. — On  the  track  side  of  freight  houses  it  is  convenient 
to  have  either  an  outside  platform  or  to  have  the  side  of 
the  house  all  doors.  Where  land  is  valuable  it  is  not  econ- 
omical to  have  a  platform  which  cannot  be  closed  in  and 
used  for  storage.  This  means  that  the  side  of  the  house 
must  be  close  to  the  car  and  if  it  is  not  all  doors  there  is 
trouble  and  expense  from  spotting  cars  opposite  the  doors. 
Again,  if  there  are  posts  between  the  doors,  an  occasional 
one  is  bound  to  come  right  in  front  of  a  car  door.  To  ac- 
commodate these  conditions  the  Boston  &  Maine  road  is 
building  terminal  houses  of  wood,  with  the  side  posts  set  six 
to  eight  feet  in  from  the  side  of  the  building  and  overhang- 


251 

ing  the  roof  tinisses  to  carry  the  side  wall  and  doors.  The 
doors  are  hung  on  two  parallel  tracks,  so  that  they  can  run 
by  each  other  and,  if  desired,  can  be  run  apart  so  as  to 
open  up  a  large  section  of  house.  They  are  held  at  the 
bottom  by  a  bar-iron  guide  set  w^ell  below  the  floor  level  to 
form  a  weather  shield.  This  idea  was  absorbed  from  a 
description  given  by  our  member,  Mr.  A.  S.  Markley,  before 
the  American  Railway  Engineering  and  Maintenance  of 
Way  Association.  Our  freight  officials  are  very  much 
pleased  with  them. 

On  the  wagon  side  the  doors  may  be  hung  on  the  inside  as 
described  in  the  report  and  far  enough  apart  so  as  not  to 
interfere  with  each  other. 

At  water  terminals,  where  freight  sheds  must  accommo- 
date vessels,  teams  and  cars,  the  door  problem  may  be  com- 
plicated. 

On  the  water  side  the  doors  must  be  high,  at  least  16  feet, 
and  20  feet  is  better.  They  must  be  continuous  but  posts 
are  not  so  objectionable  as  in  the  case  of  cars.  It  is  best 
to  hang  the  doors  outside  the  posts,  but  there  must  always 
be  a  fender  platform  outside  them,  although  perhaps  not 
over  two  feet  wide.  This  allows  a  different  treatment  at 
bottom  of  door  than  the  guide  described  above,  and  the 
posts  furnish  ready  means  of  fastening  when  closed. 

Doors  for  admitting  teams  to  sheds  like  these  sometimes 
require  special  treatment.  They  must  be  large,  say  14 
feet  high  and  16  feet  wide.  It  may  be  inconvenient  to 
have  them  slide  or  swing  and  there  may  be  no  height  over- 
head to  dispose  of  them  vertically.  Roller  shutters  are 
expensive  and  liable  to  injury  from  bruises.  An  inexpen- 
sive and  fairly  convenient  method  of  opening  a  door  under 
these  conditions  is  to  hinge  the  door  strongly  at  top,  slide 
the  lower  half  by  counterweights  up  on  the  inside  of  the 
upper  half  and  hitch  a  fall  by  a  crotch  hitch  to  the  lower 
corners  of  the  upper  half  and  haul  it  up  to  a  horizontal 
position.       If  we  haul  up  the  whole  door  without  sliding 
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up  the  lower  half  it  is  too  heavy  for  safety  and  for  wheeling 
freight  in  or  out  on  barrows  it  is  oftentimes  only  necessary 
to  run  up  the  lower  half. 

Slide  door  hangers  should  be  of  such  pattern  that  they 
cannot  leave  the  track  without  being  disconnected  from  the 
door.  Any  hanger  that  can  be  lifted  off  will  certainly  be 
dislodged  by  the  wind.  I  do  not  agree  with  the  report  in 
thinking  that  vertical  and  side  adjustment  is  very  essential. 
Neither  is  an  anti-friction  device  indispensable.  Essen- 
tial features  are  simplicity,  strength  and  impossibility  of 
getting  off  the  track.      The  other  featiu'es  are  secondary. 

Roundhouse  doors  should  swing  into  the  house.  An 
automatic  catch  is  a  good  thing  to  provide  for  holding  them 
open,  as  the  men  are  very  careless  about  fastening  them 
open  and,  if  left  free,  they  are  very  likely  to  swing  into  the 
way  of  an  engine  when  it  is  moving  out.  I  do  not  agree 
with  the  report  as  to  using  a  swing  bar  for  holding  these 
doors  closed.  There  can  be  no  stop  at  the  bottom  for  them 
to  shut  against  and  I  think  there  should  be  a  substantial 
bar  to  drop  into  a  socket  in  the  sill  timber,  and  another  to 
enter  a  socket  in  the  lintel  to  hold  one  door:  the  other  may 
be  hasped  to  it.  These  top  and  bottom  bolts  should  be  op- 
erated independently,  as  the  door  cannot  be  brought  ex- 
actly right  at  top  and  bottom  for  entering  both' bolts  at  once. 

We  often  see  roundhouse  doors  hung  so  that  they  occupy 
with  the  post  as  much  as  18  inches  when  open.  This  is 
room  wasted.  The  distance  between  centers  of  tracks  at 
the  doors  determines  the  floor  space  occupied  by  one  engine. 
We  give  11  feet  clear  width  and  get  our  doors  and  posts 
into  10  inches,  hence,  if  18  inches  is  used  the  building  must 
be  some  five  and  one  half  per  cent,  larger  than  ours  to  cover 
the  same  number  of  engines.  We  use  posts  made  of  Z  bars 
and  hang  the  doors  by  three  hinges  on  angle  iron  lugs. 


XI. — Bbst   Methods  pob   PBESsBviNa   Timber  and   PiiiEs   in 

Stbuctubeb. 

REPOKT   OF   COMMITTEE. 

To  (he  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

The  subject  of  preservatiou  of  timber  has  been  so  largely 
discussed  in  connection  with  the  tie  question  that  in  writing  of 
preservative  processes  as  applied  to  wood  from  the  standpoint 
of  the  structural  engineer  your  committee  has  not  hoped  to  do 
any  original  work,  but  has  tried  to  select  from  the  numerous 
existing  works  on  the  subject  those  salient  features  which  will 
present  to  the  members  of  this  Association  who  have  little  time 
for  individual  research  an  outline  of  the  main  principles  under- 
lying the  various  processes. 

The  necessity  for  using  preservative  processes  at  all  will 
depend  upon  various  conditions, — principal  of  which  are: 

(1)  First  cost  of  lumber. 

(2)  Kind  of  structure  in  which  it  is  to  be  used. 

(3)  Cost  and  ease  of  rebuilding  structure  when  original  mate- 
rials have  changed  their  nature  by  decay  or  wear,  so  as  to  be 
no  longer  suitable  for  the  use  for  which  originally  intended. 

To  illustrate: — If  a  building  is  to  be  erected,  which,  due  to 
conditions,  will  be  removed  in  a  number  of  years  less  than  the 
life  of  untreated  timber,  it  would  plainly  be  uneconomical, — 
in  fact,  folly, — to  employ  treated  timber.  If,  on  the  other 
hand,  a  permanent  structure  is  to  be  built,  especially  of  the 
variety  to  rebuild  which  would  cause  considerable  disturbance 
to  traffic,  in  addition  to  the  labor  cost  involved,  the  economy  of 
using  timber  treated  by  one  of  the  many  processes  is  then 
evident. 

In  view  of  the  fast  failing  source  of  timber  supply,  the  use  of 
timber  treated  with  the  object  of  preserving  its  life  will  become 
more  necessary  every  year.  It  is  hardly  to  be  expected,  how- 
*  ever,  that  the  railroads,  who  are  the  largest  users  of  timber  in 
the  country,  will  view  the  matter  from  the  standpoint  of  a 
national  necessity  so  long  as  the  price  of  lumber  remains  at 
present  prices,  as  will  be  stated  more  in  detail  later.  Of  the 
miles  of  timber  trestle  on  the  various  large  railroad  systems  in 
this  country  but  a  relatively  few  structures  are  built  of  pre- 
served timber.  One  member  has  well  stated  that  preservative 
processes  undoubtedly  have  not  been  used  more  generally  on 
account  of  the  uncertainty  and  ignorance  concerning  them. 

Id  order  to  approach  intelligently  this  subject,  a  knowledge 
of  the  structure  of  wood  in  general,  and  conditions  favoring 
decay  of  same,  will  be  of  value. 

Wood  is  composed  of  a  series  cf  tubes,  the  chemical  compo. 
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sition  of  which  in  general  is  cellulose, — these  tubes  being 
united  in  a  direction  parallel  with  the  axis  of  the  tree.  When 
these  cells  are  first  formed  they  are  filled  with  what  is  known 
as  protoplasm,  which  deposits  on  the  walls  of  the  cells,  thicken- 
ing them,  until  the  matured  wood  cells  are  formed.  The  size 
and  distribution  of  these  cells  varies  for  the  different  kinds  of 
wood.  As  the  tree  grows  new  cells  are  added  next  to  the  bark. 
The  cells  nearer  the  center  of  the  tree  gradually  lose  their 
original  contents  of  protoplasm,  and  become  filled  with  gums 
and  resins. 

The  decay  of  timber  is  caused  principally  by  fungi,  but  also 
by  bacteria  and  insects.  The  fung^  are  a  low  order  of  plants 
composed  of  thread-like  structure  called  hyphaB,  which  collec- 
tively form  the  mycelium.  The  mycelium  has  its  origin  from 
a  spore  or  microscopic  seed,  which  germinates,  and  sends  out 
a  single  thread,  or  hypha,  which  soon  branches  and  multiplies, 
filling  the  cells  of  the  wood.  For  sustenance  they  depend  upon 
the  starches,  sugars,  and  oils  contained  in  the  cells.  In  the 
process  of  obtaining  their  food  the  chemical  compounds  of  the 
wood  are  changed,  and  there  is  left  behind  the  substance 
known  as  rotted  wood.  The  fruit  of  the  fungi  are  best  known 
in  the  form  of  toadstools  or  mushrooms,  that  are  found  on 
timber  in  the  forests. 

The  three  conditions  necessary  for  the  growth  of  mycelium — 
in  other  words,  decay  of  timber — are  air,  moisture,  warmth. 
Without  one  of  these  decay  is  impossible.  Timber  submerged 
in  water  may  be  destroyed  by  marine  animals,  but  will  never 
decay.  Timber  exposed  to  a  constant  low  temperature,  or  kept 
perfectly  dry,  will  never  decay. 

Note. — A  full  description  and  reproductions  of  photographs 
relative  to  this  matter  may  be  found  in  Bulletin  No.  14,  by 
Hermann  Von  Schrenk,  United  States  *  Department  of  Agri- 
culture. 

With  the  above  general  properties  of  wood  understood,  it 
will  now  be  in  order  to  give 

An  Outline  of  Preservative  Prooe.sses. 

These  are: 

(a)  Creosoting,  or  treatment  with  dead  oil  of  coal  tar,  often 
called  the  Bethell  Process. 

(b)  Burnettizing.     (Chloride  of  Zinc.) 
(o)  Kyanizing.     (Bi-chloride  of  Mercury.) 

(d)  Wellhouse.     (Chloride  of  Zinc,  with  Glue  and  Tannin.) 

(e)  Allardyce.     (Chloride  of  Zinc  with  Dead  Oil  of  Coal  Tar.) 

(f)  Boucherizing,  or  Margaryizing.  (Sulphate  of  Copper 
used,  but  name  applied  primarily  to  method.) 
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(g)  Thilmanj.  (Copper  Sulphate  and  Zinc  Sulphate,  with 
after  treatment  of  Barium  Chloride.) 

(h)  Hasselmann.    (Sulphate  of  Copper,  Iron,  and  Aluminum.) 

(i)  Creo^resinate.  (Creosote,  Beein,  Formaldehyde,  followed 
by  milk  of  lime.) 

(j)  Hagen  Method.     (Chloride  of  Zinc  and  Gypeum.) 

(k)  Woodiline  and  Carbolineum  Avenarius. 

(1)  Vulcanizing. 

Within  the  limits  of  this  paper  it  will  not  be  possible  to  give 
full  details  for  the  above  processes.  Their  general  character- 
istics are  as  follows  : 

(a)   Creoaotijig. 

The  dead  oil  of  coal  tar  used  in  this  process  is  a  product  of 
the  distillation  of  coal  tar,  a  by-product  from  the  manufacture 
of  illuminating  gas.  It  contains  a  considerable  amount  of 
carbolic  acid.  The  chemical  compounds  contained,  which  have 
an  important  bearing  upon  its  preservative  properties,  are  given 
in  table  below: 

[  Pablo  No  8.] 
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HYDBOCABBOM  COMPOUNDS,  ACIDS. 

Nsptbalene 

Napthalene,  Di-by  d 

Napthaleoe,  a.  Methyl 

Naptbalene,  b.  Methyl 

Napthalene,  Dl-Metbvl 

Napthalene,  Tetrahyd 

Antbraoene,  Di-hyd 

Anthracene,  Hezahyd 

Phenanthrene 

FlQorantbrene 

Betene 

NITBOGBNIZED  COMPOUNDS,   BASB8. 

^ridlne 

Picoline 

Latldlne 

ColUdlne 

Ooiidine 

Bubid  i  n  e 

Vfrldlne 

gUINOIilNB  8BBIBS. 

Lencollne 

laqnlnollne 

Quinaldine 

Indoline 

Oryptld  Ine 

Acridlne 


CaoH« 

CioHio 

CiiHio 

CiiHio 

CiiHis 

CioHit 

CmHii 

Cl4»'lfl 

CmHio 
CisHio 
CmHis 


CbHsN 
CoHtN 
CtHoN 
C«  HiiN 
CioHibN 
CuHnN 
CuHwN 


C»H7N 
CoHtN 
CioHb  N 
CjoHb  N 
CiiHiiN 
CwHo  N 


7»o 
Llqald. 

82.60 

Liquid. 
i« 

106° 
100° 

1090 
990 


UqtUd. 
ti 

11 

•4 
41 
14 
41 


Liquid. 

Liquid. 
11 

1110 


O 
> 


218° 
20i)° 
2420 
242® 
2620 
190O 
8O50 
290O 
840° 
86O0 
850O 


118.7° 
186° 
1520 
1700 
2110 
280O 
2510 


240O 
2880 
2430 
2520 
2740 
360O 
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Of  the  above  the  napthalene  compounds,  which  are  the  most 
abundant,  are  of  great  yalue  as  antiseptics.  Napthalene  proper 
melts  at  79°  C,  and  vaporizes  at  212  to  220°  C.  Its  specific 
gravity  at  boiling  point  is  0.9778.  It  is  insoluble  in  cold  water, 
and  but  slightly  soluble  in  hot  water,  and  for  average  temper- 
ature may  be  termed  non-volatile.  Dead  oil  weighs  about  8.8 
pounds  per  gallon.  When  used  as  a  preservative  it  undoubt- 
edly coats  the  cells  of  the  wood  fibre.  If  sufficient  quantity  is 
used  it  undoubtedly  entirely  fills  the  pores  of  the  wood,  provid- 
ing the  sap  has  be&n  removed.  This  condition  of  filling  the 
pores  of  the  wood  cells  is  valuable  in  any  preservative  process 
where  insoluble  material  is  used,  inasmuch  as  water,  one  of  the 
agents  necessary  to  decay,  is  thus  excluded. 

Preservative  processes  in  general  consist  of  three  stages: 
Seasoning,  removal  of  sap  and  moisture,  application  of  the  pre- 
servative to  all  of  the  wood  cells.  Seasoning  may  be  accom- 
plished artificially.  At  the  present  time,  however,  when  orders 
for  lumber  must  of  necessity  be  filled  direct  from  the  forest,  a 
process  of  steaming  is  almost  entirely  used.  In  steaming  the 
fresh  timber  is  placed  in  a  closed  cylinder,  to  which  live  steam 
is  admitted  and  held  under  pressure  for  several  hours.  This 
results  in  liquefying  the  sap  and  solidifying  the  albumen.  The 
water  contained  in  the  wood  cells  is  transformed  into  steam, 
and  is  driven  off.  The  temperature  of  the  steam  depends  upon 
the  pressure,  and  should  not  vary  more  than  between  the  lim- 
its of  200  to  250°  F.  After  the  steaming  has  continued  for 
a  proper  length  of  time  the  air  contained  in  the  cylinder  is 
exhausted,  and  a  partial  vacuum  maintained  for  a  short  inter- 
val of  time,  during  which  the  moisture  and  liquids  formed  by 
the  steam  are  expelled  from  the  interior  of  the  timber.  The 
cylinder  is  then  filled  with  the  dead  oil  at  a  temperature  of 
about  175°  F.,  the  pressure  in  the  tank  being  raised  to  80  to  100 
pounds  per  square  inch,  and  maintained  until  the  pores  of  the 
wood  have  absorbed  the  necessary  amount  of  oil. 

The  method  of  procedure  is  essentially  the  same  for  the  vari- 
ous processes  of  creosoting,  with  the  exception  of  that  known  as 
the  Bueping  process,  in  which  the  oil  is  driven  into  the  wood 
by  pressure  after  the  cells  have  been  previously  filled  with  air 
under  high  pressure.  When  the  air  pressure  is  removed  the 
cells  are  partially  emptied  of  their  oil  contents.  In  brief,  the 
fiber  of  the  wood  cells  is  merely  coated  with  the  preservative. 

(b)  Burnettlzing, 

In  this  process  the  impregnating  fluid  is  zinc  chloride,  which 
is  applied  in  the  form  of  a  solution  in  water,  similar  to  method 
for  creosoting.  After  treatment  the  wood  must  be  thoroughly 
dried,  in  order  that  the  salt  contained  in  the  solution  may  be 
deposited  in  the  fiber  of  the  wood.  If  the  wood  is  afterward 
exposed  to  the  action  of  water,  the  salt  is  leached  out,  leaving 
the  cells  unprotected  eventually.     To  overcome  this  possibility 
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a  concentrated  solution  has  been  proposed,  but  this  is  imprac- 
ticable, as  injurious  to  the  fiber  of  the  wood,  rendering  it  brit- 
tle. The  process  has  been  extensively  used  in  tie  preservation, 
but  from  the  two  properties  above  mentioned  is  not  desirable 
for  the  treatment  of  structural  timber.  It  will  be  of  interest  to 
state  that  this  process  has  been  abandoned  by  nearly  all  the 
European  railroads. 

(c)  Kyanizing. 

In  this  process  the  seasoned  timber  is  steeped  or  soaked  in  a 
solution  of  bi-chloride  of  mercury  (better  known  as  corrosive 
sublimate,  the  strongest  antiseptic  of  metallic  salts).  This 
solution  coagulates  albumen,  is  very  poisonous,  and  attacks 
iron,  hence  is  unsuited  for  structural  purposes  where  iron  is 
used  to  fasten  the  members  of  a  structure  together.  On  account 
of  its  corrosive  properties,  tanks  containing  it  must  be  con- 
structed of  stone,  wood,  or  other  substance  not  affected  by  it. 
Instances  can  be  cited  where  structures  built  of  Kyanized  tim- 
ber have  existed  from  twenty-five  to  thirty-five  years  without 
decay. 

(d)  Wellhousc, 

In  this  proceijs  zinc  chloride  is  used,  to  which  has  been  added 
a  small  percentage  of  glue.  After  the  timber  has  been  treated 
under  pressure,  the  solution  is  drawn  off  and  a  solution  of  tan- 
nin added.  The  latter  combines  with  the  glue  to  form  a  plug, 
of  a  leathery,  water-proof  substance,  thus  excluding  damp  and 
retaining  the  salt. 

(e)  Allardyee. 

In  this  process  the  timber  is  first  treated  with  an  injection  of 
a  solution  of  zinc  chloride.  This  is  followed  with  a  second 
injection  of  dead  oil,  for  the  purpose  of  closing  the  pores  of  the 
wood  and  preventing  the  e8cax>e  of  the  zinc  salts. 

(f)  Bouchcrizing^  or  Margarylziug. 

In  this  process  the  antiseptic  solution  was  applied  under 
hydrostatic  pressure  to  the  end  of  the  timber  to  be  treated,  so 
that  the  solution  should  be  forced  through  the  pores  of  the 
wood.  The  salt  mainly  used  was  sulphate  of  copper,  so  that 
the  name  has  of  late  been  applied  to  the  use  of  that  chemical 
rather  than  as  originally  to  the  method  of  injecting  it.  This 
process  is  objectionable  from  a  structural  standpoint,  as  the 
salt  attacks  iron  brought  in  contact  with  it,  due  to  the  sulphuric 
acid  which  is  formed. 

(g)  Thilmany. 

In  this  process  the  timber  was  first  impregnated  with  a  solu- 
tion of  sulphate  of  copper,  and  then  with  a  solution  of  barium 
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chloride.  It  was  supposed  that  a  chemical  combination  would 
be  formed,  depositing  sulphate  of  barium  and  copper  chloride 
in  the  pores  of  the  wood.  Besults  of  this  process  have  been 
unsatisfactory. 

(h)  Hasaelmann. 

In  this  method  timber  is  boiled  in  a  solution  of  copper,  iron, 
and  aluminum  sulphate,  to  which  a  small  amount  of  kainit  is 
added.  The  latter  is  a  salt  consisting  of  potassium  and  mag- 
nesium sulphates  and  magnesium  chloride.  It  is  supposed  that 
the  boiling  produces  a  chemical  reaction  between  the  fiber  of 
the  wood  and  the  salts  used.  Statistics  relative  to  this  process 
are  not  abundant.  Where  used  in  Germany  it  seems  to  promise 
good  results. 

(i)   Creo-Besinaie. 

• 

In  this  process  the  timber  is  first  subjected  to  a  temperature 
of  200^  F,  with  the  object  of  evaporating  moisture  contained  iu 
the  cells.  The  temperature  is  increased  gradually  to  about 
300°  F.,  and  the  pressure  increased  to  80  pounds  per  square 
inch.  The  temperature  and  pressure  are  then  both  gradually 
reduced.  At  a  temperature  of  about  200°  F. ,  and  a  vacuum  of 
26  inches,  a  solution  of  dead  oil,  melted  resin,  and  formalde- 
hyde is  injected.  The  timber  is  then  placed  in  another  cylin- 
der, and  solution  of  milk  of  lime  applied,  at  a  temperature  of 
about  150°  F.,  and  a  pressure  of  200  pounds  per  square  inch. 
The  efficacy  of  this  process  is  undoubtedly  largely  due  to  the 
preliminary  heating  of  the  timber.  Statistics  relative  to  this 
process  are  as  yet  meagre. 

(j)  Hagen  Method, 

In  this  process  a  solution  of  chloride  of  zinc  and  g^ypsum  is 
used.  The  efficiency  of  the  gypsum  in  sealing  the  pores  of  the 
wood  when  it  has  crystallized  is  doubtful. 

(k)    Woi>dlline  and  Carbolincuni  Avenarius, 

These  substances  contain  creosote  as  the  main  ingredient. 
They  are  applied  by  brushing  or  soaking  the  timber  with  the 
material.  In  many  cases  the  use  of  these  substances  may  be 
warranted  as  hindering  the  decay  of  timber.  They  cannot 
replace  the  more  thorough  methods  of  impregnation  and  steri- 
lization. The  specifications  of  one  important  railroad  require 
that  when  two  wood  surfaces  are  joined  they  shall  be  treated 
with  a  material  of  this  variety. 

(1)    Vulcanizing. 

This  process  consists  in  subjecting  timber  to  the  action  of 
air,  which  has  been  heated  to  a  temperature  of  500°  F.  The  air 
is  heated  by  passing  it  over  coils,  through  which  live  steam  is 
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circulated.  It  is  snpposed  that  the  heat  coagulates  the  albu- 
men, expels  the  water  from  the  wood  cells,  kills  the  organisms 
which  may  exist  therein,  and  seals  the  cells  by  transforming 
the  sap  into  preservative  compounds,  which  are  prevented  from 
escaping  by  the  pressure  at  which  the  heated  air  is  supplied. 
This  method  has  been  used  by  the  elevated  railway  systems  of 
several  cities,  with  good  results.  The  cost  of  this  process  is 
about  the  same  as  for  creosoting,  and  as  it  possesses  only  in 
part  the  many  excellent  features  ot  the  latter  process,  creosoting 
is  to  be  recommended  in  preference  to  vulcanizing. 

BEOOMMENDATIONS. 

To  sum  up :  Mr.  Hermann  Yon  Schrenk*  has  well  expressed 
the  conditions  to  which  the  ideal  preservative  should  conform  : 

(1)  It  must  be  poisonous  to  bacterial  and  other  destroying 
agents. 

(2)  It  must  be  capable  of  easy  injection,  and  when  once  in  the 
wood  it  ought  to  stay  there. 

(3)  It  must  penetrate  all  parts  of  a  piece  of  timber. 

(4)  It  must  be  cheap. 

The  above  qualifications  immediately  exclude  from  the  list  of 
ideal  preservatives  those  processes  which  employ  salts  soluble 
in  water,  and  fix  one's  attention  on  the  creosoting  method,  which 
is  without  doubt  the  most  universal  and  best  method  to  date. 
The  dead  oil  is  antiseptic,  thus  preventing  the  formation  of 
hyphse.  It  is  insoluble.  It  fills  the  wood  cells,  thus  excluding 
all  moisture.  Timber  treated  by  it  is  proof  against  the  attacks 
of  limnorea»and  the  teredo.  The  argument  against  it,  that  is, 
first  cost,  is  largely  offset  by  its  many  other  good  qualities,  and 
the  extremely  long  life  of  timber  treated  by  it.  As  the  use  of 
this  method  of  preservation  becomes  more  extended  the  cost  of 
same  will  be  greatly  reduced  ,  undoubtedly  to  a  point  at  which 
timber  treated  by  it  will  become  available  for  purposes  where 
higher  cost  now  makes  it  prohibitive.  For  ordinary  purposes 
for  which  timber  is  used  it  is  recommended  that  an  average 
amount  of  creosote  of  12  pounds  per  cubic  foot  of  timber  treated 
be  used  (for  piles  and  submerged  work  this  quantity  should  be 
increased  ;  in  water  in  which  the  teredo  abounds  22  pounds  per 
cubic  foot  of  timber  treated  should  be  used),  that  for  the  steam- 
ing process  a  temperature  not  varying  more  than  between  the 
limits  of  200  to  250°  F.,  and  for  the  amount  of  steaming  neces- 
sary that  one  hour  for  each  inch  of  minimum  depth  of  stick 
be  used.  Lower  temperature  than  200°  will  not  produce  the 
necessary  effect  in  the  interior  of  the  wood  cells.  Greater  tem- 
perature than  250°  would  be  injurious  to  the  wood  fiber. 

*  Bulletin  No.  14,  U.  S.  Department  of  Agricnltnre. 
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It  is  also  the  opinion  of  this  committee  that  too  much  stoees 
cannot  be  laid  upon  the  matter  of  proper  seasoning  of  the  tim- 
ber before  treatment.  The  best  argument  in  favor  of  seasoning 
is  the  result  obtained  in  European  countries,  where  timber  is 
cut  from  six  months  to  one  year  before  it  is  used. 

Attention  is  called  to  the  specifications  for  this  process,  given 
in  Appendix  to  this  report. 

W.  F.  Btbffbns, 
0.  C.  Witt, 

Committee, 

APPENDIX  A. 

Specifications  for  Ckbosotino  Southern  Yellow  Pine  with 

Dead  Oil  of  Coal  Tab,  Creosote, 

As  used  by  the  United  States  Governm,ent  and  the  Jiell   Tele* 
l>hone  Companies  for  all  their  work. 

Ireafmefit, 

The  wood  shall  be  impregnated  with  genuine  dead  oil  of  coal 
tar  (creosote)  in  accordance  with  the  following  directions  : 

(Steaming  Process. 

The  lumber  shall  be  first  subjected  to  treatment  with  live 
steam  in  a  closed  cylinder.  The  duration  of  this  treatment 
shall  be  from  three  to  six  hours,  according  to  the  condition  of 
the  wood.  The  temperature  during  this  process  shall  not  be 
less  than  200  nor  more  than  275^  F. 

Exhausting  Process,. 

As  soon  as  the  steaming  process  has  been  completed  the  steam 
shall  be  blown  off  and  a  vacuum  pump  shall  imme<liately  be  ap- 
plied to  the  creosoting  cylinder.  This  process  of  pumping  shall 
be  continued  as  long  as  it  is  necessary  to  remove  all  the  sap  and 
water  from  the  wood,  and  until  at  least  twenty  inches  of  vacuum 
is  obtained. 

Saturation  Process. 

Immediately  after  the  exhaustion  process,  and  before  the 
vacuum  pump  has  been  stopped,  the  cylinder  shall  be  filled  with 
oil.  The  oil  shall  have  a  temperature  between  125  and  250°  F. 
when  applied.  Pressure  shall  then  be  applied  until  12  pounds 
of  oil  have  been  forced  into  the  wood. 

Dead  Oil  of  Coal     ar. 

The  following  requirements  for  the  oil  used  in  the  above 
treatment  must  be  fulfilled  : 

(1)  The  oil  must  have  a  specific  gravity  of  at  least  1.01  at 
33°  C. 
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(2)  The  oil  shall  be  liquid  at  38''  C. 

(3)  The  oil  shall  contain  at  least  40  per  cent,  of  napthalene. 

(4)  The  oil  shall  not  contain  more  than  4  per  cent,  of  water. 

(5)  At  least  20  per  cent,  of  the  oil  shall  not  distil  below 
270°  C. 

InapecHon. 

The  lumber,  before  and  after  treatment,  tbe  oil  and  the  treat- 
ing process,  may  be  inspected  by  the  purchaser  or  his  repre- 
sentative. 

Note. — The  above  through  courtesy  of  the  WyckoflF  Pipe  and 
Oreosoting  Company  of  Stamford,  Conn. 

Copt  op  SpBCiFroATioNS  for  Cbeosoting  Timber  as  Recom- 
mended BY  THE  Norfolk  Creosoting  Company,  Norfolk, 
Va. 

Materials, 

Timber  shall  be  of  the  dimensions  specified,  straight,  free 
from  windshakes,  large  or  loose  or  decayed  knots,  redheart,  or 
anything  impairing  its  strength  or  durability,  and  to  be  cut  from 
sound  live  trees,  and  to  be     . 

Oil, 

All  oil  shall  be  the  heavy  or  dead  oil  of  coal  tar,  containing 
not  more  than  1^  per  cent,  of  water,  and  not  more  than  5  per 
cent,  of  tar,  and  not  more  than  5  per  cent,  of  carbolic  acid.  It 
must  not  flash  below  186°  F.,  nor  burn  below  200°  F.,  and  it 
•must  be  fluid  at  118°  F.  It  must  begin  to  distil  at  320°  F.,  and 
must  yield  between  that  temperature  and  410°  F.  of  all  sub- 
stances, less  than  20  per  cent,  by  volume.  Between  410  and 
470^  F.  the  yield  of  napthalene  must  be  not  less  than  40  nor 
more  than  60  per  cent,  by  volume.  At  two  degrees  above  its 
liquifying  point  it  must  have  a  specific  gravity  of  maximum  1.05 
and  minimum  1.015. 

■ 

PROCESSES    OF    TREATMENT. 

Seasoning, 

This  is  to  be  accomplislied  by  subjecting  the  timber  to  the 
action  of  live  steam  for  a  period  of  from  five  to  seven  hours  at  a 
pressure  of  35  to  55  pounds  per  square  inch,  the  temperature 
not  at  any  time  exceeding  270°  F.,  unless  the  timber  be  water- 
soaked,  in  which  case  it  may  reach  285°  F.  for  the  first  half  of 
the  period.  At  the  expiration  of  the  steaming  the  chamber  shall 
be  entirely  emptied  of  sap  and  water  by  drawing  off  at  the  bot- 
tom. As  soon  as  the .  chamber  is  cleared  of  all  sap  and  water  a 
vaounm  of  not  less  than  20  inches  shall  be  set  up  and  maintained 
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in  the  chamber,  for  a  period  of  from  five  to  eight  hoars,  or  until 
the  discharge  from  the  vacanm  pump  has  no  odor  or  taste,  the 
temperatare  in  the  chamber  being  maintained  at  betw^een  100 
and  130^  F.  The  chamber  being  again  emptied  of  all  sap  and 
water  the  oil  is  to  be  admitted,  the  vacanm  pnmp  being  worked 
at  its  full  speed  until  the  chamber  is  filled  with  oil.  As  soon 
thereafter  as  is  practicable,  such  a  pressure  shall  be  set  up  as 
shall  cause  the  entire  charge  of  timber  to  absorb  .  .  pounds 
of  oil  within  .  .  per  cent.,  more  or  less  (at  a  minimum  pene- 
tration of  li  inches  in  round  timber  for  a  treatment  of  12  pounds 
of  oil  per  cubic  feet,  constituting  a  basis  for  determining  the 
penetration  due  to  a  treatment  of  any  specific  quantity  of  oil) 
.  .  inches  from  all  exposed  surfaces.  The  depth  of  the  pene- 
tration being  ascertained  by  boring  the  treated  piece  with  an 
auger,  making  a  hole  not  more  than  |  inch  in  diameter,  such 
pieces  as  are  found  not  to  have  the  required  penetration  being 
returned  to  the  chamber  with  a  subsequent  charge  for  further 
treatment. 

Inapeetion,  * 

Inspection  shall  be  made  as  the  work  progresses,  and  at  as 
early  a  date  as  is  practicable,  in  order  that  there  may  be  a 
minimum  loss  of  time  and  materials  due  to  rejections.  The 
inspector,  or  other  authorized  agent  of  the  purchaser,  shall 
have  reasonable  notice  of  the  intention  on  the  part  of  the  con- 
tractor to  begin  the  treatment  of  a  charge  of  timber,  and  he 
shall  have  at  all  times  daring  the  treatment  of  the  timber  under 
his  charge  access  to  the  works,  and  all  reasonable  and  neces- 
sary facilities  for  ascertaining  that  all  of  the  requirements  of 
this  specification  are  complied  with;  such  "reasonable  facil- 
ities "  providing  opportunity,  at  the  proper  time,  for  measuring 
all  timber,  treatment-chambers,  oil-tanks,  etc.,  and  for  taking 
samples  of  the  oil  being  used,  for  analysis,  as  often  as  he  may 
deem  necessary. 

Note. — All  cut  ends,  mortises,  tenons,  and  other  incisions  of 
the  original  surface  of  creosoted  timber,  shall  be  protected  by 
not  less  than  four  coats  of  creosote  oil,  applied  boiling  hot  with 
a  brush  or  mop.  In  the  case  of  mooring  piles,  fender  piles, 
and  other  timber  having  the  cut  end  exposed  to  the  weather, 
the  portions  so  exposed  should  have,  in  addition  to  the  creosote 
oil,  a  heavy  final  coat  of  a  paste  made  of  equal  parts  of  unslaked 
lime  and  creosote  oil,  applied  hot. 

APPENDIX  B. 
Statistical. 

Circulars  were  sent  out  to  the  leading  roads  in  the  United 
States,  Canada,  and  Mexico,  requesting  data  of  timber  struc- 
tures now  existing. 

Replies  received  from  over  50  per  cent,  of  these  inquiries 
show  that  less  than  two  per  cent,   of  the  railroads  of  North 
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America  have  used  treated  timber.  Of  these  the  largest  user  is 
the  Louisville  &  Nashville  Railway.  Through  the  courtesy  of 
Mr.  B.  Montfort,  chief  eugiueer,  the  following  data  were 
furnished: 

Ou  the  New  Orleans  &  Mobile  Division  there  are  25  pile 
trestles,  all  of  creosoted  material,  length  21,480  lineal  feet,  and 
iron  and  steel  bridges,  7  in  number,  5,965  lineal  feet,  supported 
on  cresoted  piles.  The  former  were  constructed  in  1878;  the 
piers  supporting  the  latter  in  1876. 

On  the  Pensacola  &  Atlantic  Division  there  are  62  pile 
trestles,  total  length  30,293  lineal  feet.  Three  of  these  trestles, 
aggregate  length  12,468  lineal  feet,  are  creosoted.  The  other 
structures  on  this  division  are  three  combination  bridges,  405 
lineal  feet  total  length,  and  four  iron  bridges,  672  lineal  feet 
total  length,  supported  on  creosoted  piles  driven  in  1882.  The 
piles  and  timber  in  these  trestles  were  treated  by  the  usual  cre- 
osoting  process,  and  were  given  as  much  as  20  pounds  of  cre- 
osote per  cubic  foot  of  timber.  The  piles  are  still  sound,  and 
good  for  many  years  to  come.  Untreated  timber  in  these 
waters  would  stand  about  seven  years  against  decay,  and  about 
six  months  against  the  attacks  of  the  teredo. 

The  average  number  of  pile  or  timber  structures  on  the  roads 
from  whom  answers  were  received  is  about  65  per  cent.  The 
structures  mentioned  range  in  size  from  an  opening  of  about 
8  feet  span  timber  stringers,  to  a  pile  and  timber  trestle  8,000 
feet  long. 

The  time  has  evidently  not  yet  arrived  when  beyond  patriotic 
reasons  the  necessity  for  use  of  preservative  processes  is 
apparent. 

The  price  of  untreated  timber  ranges  from  $10  to  $14  for 
cedar,  cypress,  white  oak,  and  tamarack,  to  $25  and  $28  for 
yellow- pine,  according  to  locality  where  purchased. 

Several  roads,  one  prominent  Eastern  railroad  included,  are 
using  creosoted  timber  above  low  water  line  for  pier  construc- 
tion. The  use  of  treated  timber  will  undoubtedly  become  more 
prevalent  in  this  form  of  structure,  where  the  inaccessibility  of. 
substructure  and  inconvenience  due  to  disturbance  of  traffic, 
render  desirable  less  frequent  renewals. 

For  convenience  in  estimating,  the  following  data  may  be 
of  value: 

The  weight  of  one  gallon  of  dead  oil  is  8.8  pounds.  The  cost 
about  7  cents  per  gallon.  Cost  of  creosoting  on  large  scale 
.about  5  cents  per  cubic  foot  of  timber  treated. 

For  average  conditions  12  pounds  of  creosote  per  oubio  foot 
may  be  used.  This  is  about  the  maximum  that  yellow  pine  will 
absorb.  For  piling  and  submerged  work  the  amount  per  cubic 
foot  should  be  increased  to  a  maximum  of  about  22  pounds  per 
oubio  foot,  for  protection  against  the  teredo. 

A  rough  rule  for  convenience  in  estimating  will  be  to  use  a 
cost  of  1  to  1^  cents  per  pound  of  creosote  in  place. 
17 
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BiBLIOOBAPHY. 

The  literature  on  this  subject  is  fairly  voluminoas.  The 
works  mentioned  below,  how^ever,  have  been  selected  as  typ- 
ical, from  which  one  may  obtain  considerable  information  rela- 
tive to  the  general  principles  underlying  the  subject: 

Bulletin  No.  9,  U.  S.  Bureau  of  Forestry,  Department  of 
Agriculture.  £.  E.  B.  Tratman.  "Beport  on  the  Use  of  Metal 
Bailroad  Ties,  and  on  PresemttiTe  Processes  of  Metal  Tie 
Plates  for  Wooden  Ties." 

Bulletin  No.  14,  Bureau  of  Forestry,  Department  of  Agricul- 
ture. "The  Decay  of  Timber,  and  Methods  of  Preventing  It." 
Hermann  Yon  Schrenk. 

**  Preservation  of  Timber,"  by  S.  B.  Boulton.  Excerot  Min- 
utes of  Proceedings  of  the  Institution  of  Civil  Engineers,  Vol- 
ume 78,  Part  4,  London. 

Octave  Chanute.  **The  Preservative  Treatment  of  Timber." 
Journal  of  Western  Society  of  Engineers,  April,  1900,  Reprint. 

Octave  Chanute.  "The  Preservation  of  Railway  Ties  in 
Europe."  Transactions  American  Society  of  Civil  Engineers, 
XLV,  1901. 

W.  W.  Curtis.  "The  Artificial  Preservation  of  Railroad 
Ties  by  the  Use  of  Zinc  Chloride."  Transactions  American 
Society  Civil  Engineers,  XLII,  1899. 

Vladimir  Herzenstein.  "Preservation  of  Wood."  Interna- 
tional Railway  Congress,  Bulletin,  Volume  15,  No.  10,  October, 
1901. 

F.  A.  Kummer.  "A  Proposed  Method  for  the  Preservation 
of  Timber."  Transactions  American  Society  of  Civil  Engineers, 
XLIV,  1900. 

American  Railway  Engineering  and  Maintenance  of  Way 
Association.  First  Annual  Convention,  1900.  Second  Annual 
Convention,  1901.     "  Report  of  Committee  on  Ties." 

P.  H.  Dudley.  "Decay  of  Timber."  Bailroad  Gazette, 
March  8th,  1901. 

E.  E.  R.  Tratman.     "Track  and  Track  Material." 

W.  M.  Camp.     *'  Notes  on  Track." 

Norfolk  Creosoting  Company,  Norfolk,  Va.  Hand-book  giv- 
ing outline  of  process. 

Atlantic  Creosoting  k  Wood  Preserving  Works,  Norfolk,  Va. 
Hand-book  giving  outline  of  process. 

See,  also.  Engineering  Index  for  other  works  on  this  subject. 
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DISCUSSION. 

President. — Mr.  Steffens  is  chairman  of  this  committee 
and  has  made  a  report,  which  I  do  not  think  it  will  be 
necessary  to  read.  Has  any  one  anything  to  oflfer  on  this 
subject? 

Mr.  Steflfens. — I  have  here  all  the  correspondence  that  has 
passed  on  this  matter  and  as  there  are  one  or  two  items 
which  may  be  of  interest  I  will  quote  them  verbatim. 

(Here  followed  reading  of  letters,  emphasizing  various 
points  of  the  report.) 

The  point  which  I  wish  to  bring  out  is  that  of  the  great 
mileage  of  timber  trestles  in  this  country,  but  an  extremely 
small  proportion  of  such  are  built  of  treated  timber  and 
piles.  The  railroads  do  not  seem  to  have  reached  a  stage 
where  they  have  demed  it  necessary  to  look  into  the  sub- 
ject. In  the  circular  which  we  sent  out  was  included  an 
inquiry  as  to  the  extent  that  treated  timber  was  used  in 
structures  other  than  bridges.  In  the  reply  received  from 
the  D.,  L.  &  W.  road  the  statement  was  made  that  in  pier- 
shed  work,  for  the  substructure  above  the  low  water  line 
creosoted  material  was  used.  To  one  who  has  experienced 
the  difficulties  in  making  renewals  at  largie  terminals  where 
piles  have  decayed  above  the  water  line  this  point  will  ap- 
peal most  strongly.  We  are  replacing  in  many  cases  the 
tops  of  the  piles  with  12  x  12  timbers  and  sawing  off  the 
piles  when  repairing  piers.  The  difficulties  attending  this 
work  and  maintaining  traffic  are  many. 

This  subject  is  one  to  be  treated  rather  from  the  engi- 
neer's standpoint.  It  has  been  discussed  most  extensively 
in  the  various  engineering  publications,  in  the  scientific 
press,  and  even  by  letter,  but  the  aspect  of  the  question, 
which  we  considered  the  central  one  in  the  report,  has  not 
been  taken  up  extensively  heretofore. 

In  renewing  bridges  on  branch  lines,  where  traffic  is  light, 
so  that  expensive  masonry  work  cannot  be  afforded,  old 
steel  from  main  line  bridges,  where  it  has  outgrown  its 
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usefulness,  can  be  supported  on  pile  bents  with  sheathing 
behind  to  hold  the  bank.  The  use  of  treated  timber  may 
in  this  case  be  well  worth  investigating. 

Mr.  A.  S.  Markley. — In  the  treating  process,  is  it  possible 
with  a  pile  40  or  50  feet  long  to  inject  the  preservative 
through  the  entire  length  of  the  pile? 

Mr.  Steffens. — That  depends  upon  the  timber  treated.  In 
the.  case  of  oak  the  creosoting  companies  state  that  it  will 
be  impossible  to  use  12  pounds  per  cubic  foot,  but  that  they 
will  reach  that  point  as  far  as  possible.  In  the  case  of  yel- 
low pine  the  timber  structure  is  of  cellular  form  and  the 
tubes  very  readily  receive  the  impregnating  mixture.  In 
the  case  of  oak  the  cells  close  with  age  and  the  wood  be- 
comes very  dense  and  hard.      Hence  the  diflficulty  noted. 

Mr.  R.  H.  Reid. — I  think  it  is  a  fact  that  very  few,  if  any, 
of  the  creosoting  companies  will  attempt  to  creosote  oak 
at  all.  They  will  creosote  nearly  everything  else,  but  in 
treating  yellow  pine  they  only  get  it  in  about  three  inches. 
It  goes  into  it  principally  from  the  sides.  The  center  will 
not  be  touched  as  far  as  the  creosote  is  concerned.  In  the 
case  of  creosoting  green  timber  they  cannot  do  as  well  as 
with  dry  timber.  Most  of  the  creosoting  companies  prefer 
sap  wood,  w^hile  the  sap  wood  of  the  yellow  pine  is  what  we 
are  tiying  to  avoid.  The  sap  wood  of  the  ordinary  yellow 
pine  will  hardly  last  long  enough  to  get  it  into  a  structure, 
and  while  it  may  be  better  when  creosoted  than  to  use  it 
untreated,  it  seems  to  me  that  it  would  be  still  better  to  use 
good  timber. 

Mr.  A.  S.  Markley. — The  Chicago  Tie  Preserving  Company 
has  been  treating  ties  for  the  C.  &  E.  I.  since  1890.  Their 
methods  are  entirely  different  from  the  creosoting  process. 
It  is  called  the  zinc-tannin  process.  They  put  these  ties 
in  their  tanks  and  put  on  200  pounds  of  steam  pressure, 
driving  out  the  sap,  which  is  measured,  and  they  can  tell 
just  how  many  gallons  of  sap  they  have  taken  out.  Then 
they  take  off  the  steam  and  put  in  the  zinc  in  the  same  way. 
After  a  short  time  that  is  taken  off  and  glue  is  put  on  in 
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the  same  manner,  which  seals  up  the  cells  in  the  ends  of  ties, 
retaining  all  the  chemicals.  I  have  watched  this  very 
carefully  and  all  our  ties  are  treated.  About  two  weeks 
ago  one  of  our  section  foremen  reported  that  he  had  taken 
out  one  of  these  ties  put  in  during  1900.  On  examination 
I  found  that  it  was  just  as  good  as  when  put  in  except  on 
one  side,  where  sap  had  been  laid  to  the  weather  and  had 
crushed  under  the  rail.  The  balance  of  timber,  where  there 
was  no  sap,  was  apparently  as  good  as  ever. 

Mr.  Shane. — I  think  perhaps  that  some  of  the  members 
may  not  have  had  their  attention  called  to  the  fact  that  the 
United  States  Department  of  Forestry  has  issued  a  very 
interesting  circular  on  the  treatment  of  wood,  and  fre- 
quently issues  very  interesting  papers  on  the  different  tim- 
bers as  to  their  durability  and  quality,  and  if  there  are 
any  members  here  who  have  not  yet  placed  themselves  on 
the  mailing  list  of  the  United  States  Department  of  For- 
estry, they  should  do  so  at  once,  as  they  issue  some  very 
interesting  circulars  and  it  does  not  cost  you  a  cent. 

Mr.  Penwell. — I  have  never  gone  into  this  subject  myself, 
it  being  more  of  an  engineer's  business,  but  one  of  our 
branch  lines  runs  through  the  Indiana  oil  fields,  where  the 
creeks  are  carrying  oil  on  top  of  the  water.  I  inspected 
some  bridges  this  fall  where  we  have  piles  which  were  driven 
in  1891  and  these  piles  seemed  to  be  as  good  as  when 
driven.  They  have  been  in  over  13  years  and  have  not 
commenced  to  deteriorate.  The  end  bents  in  these  bridges 
have  rotted. 

Mr.  A.  S.  Markley. — One  part  of  our  road  runs  through 
swamp  land  in  northern  Indiana  at  the  crossing  of  the  Kan- 
kakee River,  where  we  have  piles  put  in  during  1886,  and 
the  indications  are  that  they  are  good  for  10  years  yet  if 
they  do  not  rot  out  under  the  cap.  On  another  part  of  our 
road  the  piles  would  not  last  to  exceed  eight  or  ten  years. 

Mr.  Sattley. — What  kind  of  timber  is  in  those  piles? 

Mr.  A.  S.  Markley. — White  oak. 
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Mr.  Sattley. — I  have  some  cedar  piles  that  have  been  in 
18  years.  It  depends  on  the  wood  in  our  part  of  the  coun- 
try. 

Mr.  Steffens.  Replying  to  Mr.  Pen  well's  statement. 
The  Bureau  of  Forestry  «has  mentioned  casually  this  ques- 
tion of  petroleum  as  a  preservative,  but  it  is  still  in  too 
elementary  stage  to  discuss  largely  and  so  was  eliminated 
from  the  report  of  the  committee.  It  is  undoubtedly  true 
that  petroleum  oil  is  a  preservative,  but  it  would  seem  very 
undesirable  to  render  timbers  inflammable  by  impregnating 
them  with  this  material.  As  to  the  point  mentioned  by 
Mr.  Shane.  Mr.  J.  B.  Adams  is  the  chief  of  the  Bureau 
of  Forestry  and  undoubtedly  members  can  have  their  names 
placed  on  the  mailing  list  by  writing  to  him. 

President. — We  have  a  letter  from  the  Bureau  of  For- 
estry, inviting  our  members  while  at  St.  Louis  to  visit  the 
timber  treating  plant,  which  is  at  the  World's  Fair  grounds 
in  the  mining  gulch. 

Mr.  Schwartz. — I  should  like  to  ask  some  of  the  members 
where  they  get  their  white  oak  piles.  We  get  all  ours  from 
Missouri  and  Arkansas  and  they  call  it  white  oak,  but  it 
lasts  in  some  cases  only  five  years.  They  have  several  dif- 
ferent kinds  of  piling  down  in  that  country,  but  it  all  comes 
as  white  oak.  They  have  one  kind  that  I  call  cow  oak, 
and  it  does  not  last  at  all.  We  had  several  bridges  that 
only  ran  five  years.  The  piling  rots  off  and  by  that  time  it 
does  not  pay  to  put  the  deck  on  again.  On  our  road  we 
use  6x8  inches  x  12  feet  of  what  they  call  white  oak  ties. 
After  about  four  years  we  have  to  commence  renewing  them. 
They  look  pretty  good,  but  if  you  split  them  you  find  that 
they  are  hollow. 

Mr.  Killam. — Mr.  Schwartz  speaks  of  cow  oak.  Cow  oak 
is  simply  the  same  as  what  we  call  cow  shade  pine.  That 
is  a  timber  that  grows  apart  from  other  trees  in  open  space 
and  has  about  75  per  cent,  sap,  it  grows  so  fast.  It  looks 
well  when  you  cut  it,  but  will  not  last  in  ground  that  is 
dry,  with  hot  air  above  it,  for  over  four  or  five  years.     Any 
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timber  that  is  cut  in  a  thick  forest  where  it  is  protected  will 
last  twice  as  long  as  that  grown  in  the  open  country.  Oak 
grown  in  a  thick  forest  is  good  wood. 

Mr.  A.  S.  Markley. — The  bridges  I  referred  to  were  of 
white  or  burr  oak.  The  oak  that  Mr.  Schwartz  has  been 
getting  is  what  we  call  jack  oak  and  is  a  grade  of  material 
that  we  are  treating  for  ties.  A  great  deal  of  this  oak  is 
going  through  on  our  line  to  the  Northwest  and  is  undoubt- 
edly being  sold  for  white  oak.  In  treating  timbers  from 
the  outside,  as  mentioned  by  Mr.  Reid,  my  experience  has 
been  that  with  timbers  having  a  large  diameter,  when  tear- 
ing down  old  trestle  work,  you  will  find  dry  rot  in  the 
center  of  the  timber  formed  by  sap  fermentation.  I  have  cut 
down  many  a  pile  and  on  the  outside  it  would  be  hard, 
while  on  the  inside  it  would  be  rotten. 

Mr.  Shane. — I  just  want  to  say  a  few  words  about  cow 
oak.  I  quite  recently  had  an  experience  of  a  very  extensive 
nature  in  that  respect.  We  are  not  explicit  enough  in  our 
specifications.  If  you  order  white  oak  and  you  get  oak,  you 
must  not  be  disappointed,  because  I  have  it  from  the  best 
authority  in  the  United  States  that  cow  oak  is  white  oak. 
There  are  but  two  classes  of  oak  and  if  you  desire  to  get 
good  timber  you  must  eliminate  all  these  sub-classes  in  your 
specifications.  In  many  instances  cow  oak  assumes  a  red- 
dish color,  but  I  found,  when  submitting  it  to  the  United 
States  Department  of  Forestry,  that  they  pronounced  what 
many  of  our  people  had  called  red  oak  and  some  cow  oak  as 
being  white  oak,  and  the  man  who  furnished  the  timber  had 
complied  with  the  specifications.  If  we  do  not  want  to  be 
imposed  upon  we  must  pay  more  attention  to  our  specifi- 
cations. 

Mr.  Reid. — I  would  like  to  ask  if  any  of  the  members  have 
had  much  experience  with  yellow  pine  timber,  almost  en- 
tirely sap,  which  had  been  treated.  The  creosoting  com- 
panies endeavor  to  get  as  much  sap  wood  as  possible  so  as  to 
get  the  creosote  in.  Does  this  sap  wood  have  any  strength 
a  f ter  being  treated  ? 
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Mr.  King. — In  connection  with  that  I  would  say  that  we 
have  been  using  Oregon  fir  for  a  good  many  years.  With 
that  wood  we  find  that  the  sap  wood  very  readily  takes  up 
the  salt,  and  we  have  piles  that  are  as  sound  now  as  when 
driven  20  or  25  years  ago.  I  believe  that  the  sap  portion 
of  the  timber  more  readily  absorbs  the  solution. 

Mr.  Killam. — We  have  had  some  experience  with  yellow 
pine  creosoted.  We  have  one  bridge  400  feet  long  and 
another  2,900  feet  long.  They  were  both  built  in  1884. 
On  the  400-foot  bridge  we  took  off  the  stringers  and  caps 
two  years  ago  and  found  that  the  piles  were  as  good  as  the 
day  they  were  put  in,  so  far  as  could  be  seen,  although  they 
were  yellow  pine  with  a  good  deal  of  sap  on  them.  With  the 
long  bridge  there  is  38  feet  of  water  in  the  deepest  part  of 
the  river  or  harbor,  which  is  subject  to  worms.  Four  years 
ago  we  examined  this  bridge  with  a  marine  diver  and  found 
that  the  worms  had  eaten  it  some,  and  this  year  we  replaced 
some  piles.  So  far  as  decay  was  concerned,  there 
was  not  a  sign  of  rot  on  the  piles  above  water  12  feet.  I 
noticed  some  of  the  new  piles  that  we  cut  off.  They  were 
all  thick  sap,  -but  the  creosoting  had  gone  pretty  well 
through  the  sap,  in  some  places  entirely  through.  So  far 
that  bridge  has  been  in  20  years  and  time  has  had  no 
effect  on  the  piles  above  water.  It  is  the  worms  only  that 
have  damaged  them.  The  great  object  is  to  get  the  creo- 
soting well  done.  I  noticed  that  those  that  had  the  most 
sap  had  received  the  most  creosote  and  are  still  in  good 
order. 

Mr.  Reid. — The  question  I  had  in  mind  was  not  so  much 
the  preservation  of  the  wood  but  the  strength  of  the  timber 
after  it  is  creosoted.  Yellow  pine  sap  wood  has  practically^ 
no  strength  at  all  in  ordinary  condition  and  the  question  is, 
Does  this  creosoting  increase  the  strength?  Take  timber 
that  has  to  bear  transverse  strain,  is  creosoted  sap  wood 
any  good  for  that  purpose? 

Mr.  Steffens. — ^^Answering  Mr.  Reid's  inquiry.  The  Bu- 
reau of  Forestry  has  made  some  breaking  tests  but  while 
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thus  far  the  figures  indicate  increased  strength,  they  are  not 
accepted  as  conclusive.  The  biireau  will  undoubtedly  issue 
a  valuable  report  after  more  tests  have  been  tnade.  Another 
point — ^thorough  seasoning  should  be  given.  This  is  a 
matter  that  seems  to  have  been  neglected.  The  hand  to 
mouth  policy  of  buying  lumber  green  from  the  forest  and 
using  it  in  a  structure  at  once  is  only  too  customary.  Thor- 
ough steaming,  in  the  event  that  seasoning  cannot  be  re- 
sorted to,  is  doubly  important.  The  steaming  must  be  con- 
tinued a  sufficient  length  of  time  to  penetrate  the  heart  of 
the  timber.  This  result  is  not  secured  ordinarily.  The 
fact  that  the  heat  has  not  penetrated  certain  cells  makes  it 
possible  for  the  mycelium  to  propagate  in  those  cells. 

Mr.  A.  S.  Markley. — The  ties  that  we  buy  for  treating 
purposes  are  all  piled  on  our  right  of  way  by  the  parties 
who  get  them  out  and  are  taken  up  and  dated  at  the  time 
they  are  received.  They,  of  course,  are  allowed  to  remain 
and  season  a  reasonable  time  before  they  are  sent  to  the 
treating  plant  where  they  are  treated.  This  is  in  order 
that  they  may  take  a  proper  amount  of  the  material  which  is 
used  in  treating  them. 

Mr.  Alexander. — There  has  been  considerable  said  about 
creosoting,  and  I  have  had  no  particular  experience  in  this. 
Referring  to  other  methods:  We  have  used  some  of  the 
woodiline  on  bridge  floors.  We  heat  the  woodiline  and  put 
on  with  a  brush  as  much  as  we  can  after  the  timbers  are  in 
place.  The  object  is  to  preserve  the  sap  wood.  At  the  present 
time  it  seems  to  be  showing  up  well  and  to  add  enough  to  the 
life  of  the  wood  to  pay  for  putting  it  on.  It  seems  to  keep  the 
wet  out  of  the  wood.  We  have  used  this  material  in  paint- 
ing roofs  and  shingles,  mixing  it  with  other  paints,  and  it 
seems  to  be  verj'  good.  I  have  not  tried  any  other  preserv- 
atives. 

Mr.  Steffens. — Supplementing  Mr.  Alexander's  remarks. 
The  process  of  using  woodiline  or  some  other  preservative, 
in  places  where  timber  surfaces  come  in  contact  is  very  val- 
uable, and  has  been  used  by  several  roads  successfully.  One 
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good  place  for  its  application  is  where  aii  eleyatioii  block 
is  placed  on  top  of  the  cap  to  secure  elevation  for  the  outer 
rail  where  a  trestle  is  on  a  curve.  The  shim  block  in  this 
case  is  often  beveled  down  to  as  small  dimensions  as  1%  to 
1  inch  at  the  end.  At  the  end  of  three  or  four  years  this 
block  is  often  decayed,  whereas  the  application  of  a  preserv- 
ative would  have  lengthened  its  Ufe  materially. 

Mr.  J.  P.  Parker. — ^This  is  a  subject  of  considerable  in- 
terest to  me.  On  my  division  we  have  over  40,000  lineal 
feet  of  pile  and  timber  trestle  bridges.  Our  piling  and 
bridge  timber  is  mostly  Oregon  fir.  These  piles,  untreated 
in  some  localities,  according  to  the  soil,  do  not  last  more 
than  six  years.  We  have  some  creosoted  piles  that  have 
been  in  service  22  years  and  are  still  in  good  condition. 

Our  experience  has  also  proven  that  salt  is  a  good  pres- 
ervative for  piles.  We  have  used  a  good  many  that  have 
been  taken  out  of  wharves  which  were  impregnated  with  sea ' 
salt,  and  have  found  that  such  piles  last  twice  or  three  times 
as  long  as  new,  untreated  piles.  We  have  a  number  of 
bridges  along  the  cost  in  salt  alkali  marshes  where  the 
piles  have  been  in  service  22  years  and  are  still  perfectly 
sound. 

As  a  preservative  for  framed  bents  and  deck  timbers,  we 
apply  a  liberal  application  of  crude  oil,  which  costs  only  50 
cents  per  barrel.  This  penetrates  the  wood  and,  during  our 
long,  dry  summers,  prevents  checking;  also  in  the  rainy 
seasoii  it  keeps  out  moisture  and  prevents  rot,  and  besides 
it  improves  the  looks  of  a  structure. 

In  1897,  when  we  had  over  60,000  lineal  feet  of  wooden 
bridges,  we  fitted  out  a  gang  and  painted  all  our  bridges 
with  crude  oil.  We  do  not  consider  that  this  adds  any- 
thing to  the  fii'e  hazard,  but  rather  lessens  it. 

Our  bridge  gangs  are  kept  supplied  with  crude  oil  and 
in  repair  work  all  new  timber  put  in  is  thoroughly  filled. 

Mr.  Schwartz. — I  should  like  to  ask  the  members  where- 
they  find  that  piling  fjives  out  first.       We  find  that  when 
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we  dig  the  earth  away  the  decay  is  at  the  surface  of  the 
ground. 

Mr.  Steflfens. — The  member's  difficulty  is  probably  due  to 
unf amiliarity  with  the  conditions  that  produce  decay.  That 
is  fully  treated  in  our  report.  Air,  moisture  and  warmth 
are  the  three  necessary  conditions.  Moisture  is  found  at 
the  ground  line,  and  all  fence  poles,  telegraph  poles  and 
piles  will  begin  to  decay  there  first. 

Mr.  Alexander. — It  varies  with  the  place  where  piles  are 
driven.  In  dry  grounds  and  side  hills  you  find  it  near  the 
surface,  and  above  that  there  is  little  rot.  •  You  may  cut 
it  off  a  foot  above  the  surface  or  a  foot  below  the  surface 
and  find  it  perfectly  sound.  Again  you  will  find  where 
a  pile  stands  in  wet  ground  that  it  will  rot  about  three 
or  four  feet  above  where  it  remains  wet.  A  pile  like  this 
that  is  allowed  to  stand  is  very  dangerous  because  it  is 
altogether  gone.  It  must  be  watched  very  carefully  and 
attended  to  sooner  than  if  rotting  at  the  surface.  These 
conditions  are  altogether  due  to  the  soil. 

Mr.  Eeid. — Speaking  of  creosoting  piles,  I  want  to  ask 
if  any  of  the  members  creosote  the  part  of  the  pile  that 
is  exposed  to  the  air.  It  seems  that  in  some  cases  it  might 
be  advisable  to  creosote  some  of  the  piles  exposed  to  the 
atmosphere. 

President. — I  think  we  have  covered  this  subject  pretty 
thoroughly,  gentlemen,  and  if  there  is  no  objection,  we  will 
pass  to  the  next  subject. 
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XII. — Best  Method  op  Protecting  Low  Overhead  Struct- 
ures OVER  Tracks  from  Gases  and  Blasts  of  Loco- 
motives. 

REPOET  OF  COMMITTEE. 

To  the  Association  of  Railtvay  Superintendents  of  Bridges  and 
Buildings: 

Your  oommitiee  appointed  to  investigate  the  above  subject, 
No.  12,  beg  to  submit  the  following  report : 

The  chairman  of  this  committee,  Mr.  B.  W.  Guppy,  was  taken 
sick  and  went  to  the  hospital  for  an  operation.  After  some 
correspondence,  he  requested  me  to  attend  to  subject  No.  12, 
which  I  have  done  to  the  best  of  my  ability. 

I  obtained  some  fifty  circulars  and  sent  them  out  to  different 
members  of  the  Association,  including  each  of  the  remaining 
members  of  this  committee. 

I  herewith  submit  all  the  information  I  ha^e  been  able  to 
obtain,  and  for  the  small  number  of  answers  received  I  consider 
we  have  a  very  valuable  lot  of  information. 

Very  truly  yours, 

GrOSVBNOR   AliDRICH, 

*  For  the  Committee. 

P.  8.  I  could  add  that  we  have  a  tunnel  under  a  hotel  where 
the  hotel  is  supported  by  box  girders,  and  the  under  side  of 
these  girders  was  covered  with  expanded  metal  and  two  coats  of 
cement  plaster.  We  have  had  no  trouble  with  the  cement  but 
-have  had  trouble  with  the  expanded  metal  rusting  off  and  the 
whole  thing  falling  down.  When  this  was  originally  built  it 
was  put  on  in  plenty  of  time  for  it  to  set  up  and  get  in  good 
shape  before  any  engine  passed  under  it.  The  original  coating 
has  all  fallen  off,  as  I  have  said,  on  account  of  the  expanded 
metal  rusting  off,  and  we  had  it  put  on  again  one  year  ago, 
but  it  has  nearly  all  come  off  the  second  time.  We  have  about 
70  regular  trains  which  pass  under  this  structure,  exhausting 
steam.  It  is  only  about  250  feet  from  where  trains  stop  at 
station.  The  trains  on  the  express  tracks,  which  I  refer  to,  are 
long,  heavy  trains,  the  locomotives  of  which  are  exhausting 
rapidly.  Considerable  moisture  gets  into  the  plaster  from 
somewhere  which  seems  to  affect  this  expanded  metal.  I  have 
concluded  that  in  a  new  structure  it  is  best  to  provide  metal 
enough  to  stand  the  wear  of  the  blast,  and  to  put  on  paint  that 
will  take  care  of  the  gases  by  applying  it  so  often  that  the  gases 
cannot  reach  the  iron.  I  have  had  better  success  with  graphite 
paint  for  this  kind  of  work  than  any  other.     There  is  no  danger 
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of  the  iron  rusting  out  wliere  you  sand  blast  it  off  seventy  times 
a  day  as  we  do  this.  This  structure  is  about  fifteen  feet  above 
the  top  of  the  rails. 

Very  truly  yours, 

GRpSVENOB   AliDRICH. 

B.   W.  Ouppifj  Chairman  Committee  t^ubjevt  No,  12,  A,  7i*.  S. 
of  B.  &  B,i  Portland,  Me.: 

I  have  no  hesitation  in  saying  concrete,  in  answer  to  the 
question  as  to  the  best  material  to  be  used  for  protection  of  any 
style  of  metal  overhead  bridge.  The  concrete  to  be  made  of 
Portland  cement,  and  an  aggregate  not  exceeding  pea  size. 

As  to  the  best  method  of  application :  The  concrete  must  be 
applied  in  some  way  so  that  it  will  be  homogeneous  and  con- 
tinuous throughout.  Expanded  metal  under  lower  flanges  is 
excellent  to  reinforce  the  concrete,  but  it  must  be  embedded  in 
the  concrete  at  least  ode  inch  clear  of  the  flange. 

Great  care  and  very  wet  concrete  must  be  used  in  conjunction 
in  order  to  get  a  proper  bond  with  the  work  above.  If  the 
under  side  of  the  flanges  are  packed  first,  and  the  edges  of  the 
expanded  metal,  or  other  bonding  material,  left  exposed  with 
the  idea  of  being  later  packed  in  concrete  arches  or  other  filling, 
there  will  result  a  joint  between  the  hardened  concrete  under 
the  flange  and  the  filling  work  thal^  will  admit  engine  gases 
which  will  rust  off  the  reinforcing  metal,  and  sooner  or  later  the 
concrete  below  the  flanges  will  drop  off.  This  result  has  hap- 
pened, and  it  gives  a  bad  name  to  concrete  protection,  while  the 
fault  lies  with  the  method  of  doing  of  the  work  rather  than  with 
the  material  or  general  method. 

Without  doubt  the  best  results  would  be  obtained  from  a 
design  of  iron  work  that  would  admit  a  form  of  matched  boards 
suspended  by  wires  about  two  inches  below  the  iron,  and  then 
to  fill  the  whole  with  very  soft,  fairly  rich,  concrete.  The  out- 
sides  of  girders  or  trusses  should  be  covered  as  well  as  the  inside. 

A  great  help  to  ordinary  paint  is  a  close  sheathing  of  matched 
boards  under  the  iron  work,  which  presents  a  plane  surface 
underneath.  In  this  case  the  rush  of  air  from  the  passage  of 
the  cars  following  an  engine  cleanly  sweeps  the  gases  from 
under  the  bridge  so  there  is  very  little  opportunity  for  the 
acids  to  get  in  their  work.  Where  the  floor  is  framed  in  the 
ordinary  way,  the  smoke  lingers  a  long  time  under  the  bridge 
until  it  cools  enough  to  drop  out  of  the  pockets  of  tbe  frame- 
work by  gravity. 

The  ordinary  method  of  protection  is  by  paint.  This,  for 
structures  subject  to  engine  gases,  should  not  be  made  of  metal- 
lic pigment  of  any  kind.  These  gases  where  severe  will  cut  the 
best  l^ad  paints  as  quickly  as  naked  iron.  Only  inert  pigments 
should  be  used.     Carbon,  graphite,  or  gums  are  not  so  affected. 

J.  P.  Snow. 
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CiiBYBiiAKD,  Ohio,  Aag.  22,  1904. 

B.   W.  Ouppy^  Portland^  Me.: 

Dbab  Sir  :  Answering  your  circular  letter  relative  to  sabject 
No.  12,  of  the  A.  B.  S.  B.  &  B.  committee  reports  in  regard  to 
best'materiai  to  be  used  for  protection  of  separate  style  of  over- 
head structures,  also  best  method  of  application  of  kinds  of 
materials  to  be  used,  I  plead  "  not  guilty,"  as  I  do  not  know  of 
a  thoroughly  good  protection  against  smoke,  gases,  and  cinders 
which  is  practicable  of  application  on  overhead  bridges.  We 
are  '*  up  against"  that  proposition  hard  on  the  Lake  Shore,  and 
have  used  paint  in  liberal  quantities  and  at  frequent  intervals 
to  endeavor  to  preserve  our  structures,  but  not  with  entire  sat- 
isfaction up  to  the  present,  though  we  hope  by  more  liberal  and 
frequent  use  of  first-class  paint  to  improve  the  conditions.  I 
think  the  subject  one  of  vital  importance  and  worthy  of  thor- 
ough investigation  and  discussion,  and  trust  that  it  may  receive 
thorough  discussion,  even  if  you  are  unable  to  get  much  mate- 
rial in  the  way  of  a  report. 

Yours  very  truly, 

R.  H.  Reip. 

Tyler,  Tex.,  Aug.  25,  1904. 
Mr,  (r.  Aldrich,  236  Mitton  Street^  Jieadville,  Mass,: 

Dear  Sir  :  I  beg  to  acknowledge  receipt  of  yours  enclosing 
blanks  on  subject  No.  12,  best  method  of  protecting  low  over- 
head structures  over  tracks  from  gases  and  blasts  from  locomo- 
tives. 

I  consider  the  best  method  of  protecting  low  overhead  struct- 
ures from  smoke  aud  gases  and  from  blasts  from  locomotives  is 
to  keep  the  structures  well  protected  with  a  good  quality  of 
paint.  There  are  quite  a  number  of  paints  specially  made  for 
protecting  against  locomotive  smoke  and  gases  that  I  believe 
would  stand  the  test.  I  do  not  think  it  is  practicable  to  cover 
bridges  on  the  under  side,  as  I  would  consider  it  a  dangerous 
practice.  The  covering  might  become  loose,  and,  by  sagging, 
cause  an  accident  to  men  on  top  of  freight  cars  while  trains 
are  passing  under,  or  it  might  fall  on  the  train  and  do  damage. 

The  matter  is  one  in  which  I  am  not  prepared  to  make  defi- 
nite recommendations. 

Yours  truly, 

J.  S.  Bebby. 

Boston,  Aug.  20,  1904. 

Association  Railway  Superintendents  of  Bridges  and  Build* 
ings,  Subject  No.  12: 

Protection  of  low  overhead  structures  from  gas  and  blast 
action  from  locomotives. 
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Only  a  small  proportion  of  suoli  surfaces  will  be  subjected  to 
blast  action,  usually  not  to  exceed  about  80  inches  in  width 
directly  over  the  centers  of  tracks. 

The  subject  should  therefore  be  considered  under  two  heads: 
A,  metal  exposed  to  gas  only;  B,  metal  exposed  to  gas  and  blast 
action. 

A,  Metal  exposed  to  gas  only,  hot  or  cold,  wet  or  dry,  can  be 
positively  protected  by  coating  it  with  any  inert,  incorrodible 
substance.     Ordinary  paint  does  not  iill  the  bill. 

A  coating  of  hot  asphalt  applied  to  heated  iron  has  in  some 
cases  proved  entirely  edective.  Care  must  be  taken  that  the 
asphalt  is  so  manufactured,  or  rather,  refined,  that  it  will  con- 
tain little  volatile  matter,  and  of  such  origin  and  quality  that  it 
will  not  grow  brittle  and  crack.  It  is  easy  to  fail  in  either 
direction. 

Asphalt  cut  or  dissolved  in  fluids,  such,  for  example,  as  car- 
bon disulphide,  and  applied  cold,  drying  by  evaporation,  leaves 
a  porous  coating,  and  is  consequently  of  little  value  unless 
burned  or  baked  on.  Possibly  some  other  substance  could  be 
found  which  would  improve  tho  mixture. 

Linseed  oil,  which  forms  the  base  of  all  ordinary  paints,  even 
when  pure,  is  destructively  affected  by  sulphurous  acid.  So, 
also,  are  most,  if  not  all,  varnishes.  In  many  cases,  however, 
especially  of  old  structures,  nothing  but  paint  can  be  used,  and 
it  becomes  necessary  to  make  the  best  of  a  bad  matter  and  use 
the  best  paint  possible.  Some  experiments  made  eight  years 
ago  indicate  the  value  of  a  paint  made  by  adding  powdered 
graphite  to  an  ordinary  red  lead  paint  mixed  as  thick  as  brushes 
will  work.  The  eight  years'  test  shows  that  with  not  too  severe 
conditions  such  paint,  two  coats,  will  last  eight,  and  possibly 
ten,  or  more  years. 

The  philosophy  of  it  is  that  the  red  lead  and  oil  form  a  cement 
which  holds  tbe  graphite  in  place.  The  surface  consists  of 
graphite,  which  resists  the  action  of  acid  and  water  as  well  as 
gas  direct. 

Of  course  auy  paint  must  be  applied  to  a  clean  surface.  This 
is  difficult  to  obtain,  but  a  sifie  qua  non  for  success.  The  de- 
servedly much  lauded  sand  blast  will  do  the  trick,  but  it  must 
be  used  with  discretion.  The  sand  will  cut  iron  or  steel  sur- 
prisiugiy  fast.*  Iron,  when  kept  properly  painted,  should  have 
little  need  of  sand  blast  cleaning. 

B.  The  sand  blast  action  of  a  locomotive  exhaust  adds  a  very 
serious  complication.  On  lines  of  heavy  traffic  it  will  cut 
through  a  l-inch  pine  board  in  three  months.  About  thirty 
trains  a  day  starting  from  a  station  stoj>  will  cut  through  11- 
inches  of  Portland  concrete  in  about  four  years.  Concrete 
reapplied  will  not  last  nearly  so  long. 

•Tue  experience  of  the  Wolff  Bicycle  Company  entirely  refaten  this  theory. 
A  piece  of  thin  tubing  was  held  continaously  In  the  current  from  a  sand  blast 
machine  for  twenty  minutes.  At  tbe  end  of  that  time,  with  a  micrometer 
caliper,  measuring  to  one  thousandth  of  an  inch,  no  diminaation  in  ihe  .•dze  of 
fhe  tube  was  apparent.  See  Transactions  American  Society  Civil  Engineers 
tor  June,  1908.— Ed. 


278 

111  a  comj)aratively  recent  bridge  near  Boston  the  bottom 
flanges  of  I  beams  were  covereil  with  a  ^V  inch  sheet  of  lead. 
This  lasted  some  six  mouths  under  very  unfavorable  conditions. 
Possibly  a  plate  of  say  |  inch  would  be  better,  as  it  would  teud 
to  cushion  the  blast  action.  The  writer  would  like  to  see  this 
tried. 

Another  promising  possibility  is  a  cloth,  not  felt  or  paper  but 
woven  fabric  composed  largely  of  asbestos  or  similar  fibrous 
incombustible  material  soaked  in  raw  asphalt,  that  is,  asphalt 
of  decidedly  sticky,  pitchy  nature.  This  should  cushion  the 
blast,  protect  the  iron,  be  easily  applied,  and  not  too  expensive. 

Either  lead  or  asphalted  cloth  could  profitably  be  limited  to  a 
width  of  say  thirty  inches  directly  over  track  center,  as  only 
there  is  the  sand  blast  effect  seriously  destructive. 

H.  K.  HioaiNJi. 


Boston,  Mas.s.,  Aug.  18,  1904. 

Q,    Aldrich,  Superviftor  Buildings  and  Bridges^   Prov,   Dir.^ 
X.   >'.,  N.  H,  <Sc  11.  Ji.  B.  Bcadville,  Mass,: 

Dear  Sik:  I  have  your  letter  of  the  12th  inst.,  enclosing.cir- 
cular  of  Railway  Superintendents  Association. 

A  number  of  different  methods  have  been  tried  for  protecting 
metal  work  of  low  overhead  structures  from  locomotive  exhaust. 
In  connection  with  work  on  which  I  have  been  engaged  during 
the  last  fifteen  years,  wood  sheathing,  made  from  tongued  and 
grooved  stock,  properly  supported,  has  been  used  with  fair  suc- 
cess, but  is  not  entirely  satisfactory  on  account  of  shrinkage, 
allowing  gas  to  escape  through  the  cracks  and  also  danger  of 
fire.  A  simple  coating  of  paint  is  of  no  use  whatever.  Some 
mixtures  of  asphalt  and  black  oil,  applied  hot,  have  stood  much 
better  than  paint.  The  most  satisfactory  protection  has  been 
Portland  cement  plaster,  attached  to  metal  work  with  expanded 
metal,  the  plaster  being  put  oii  in  two  coats;  first  a  scratch 
coat,  made  up  of  cement,  lime,  and  sand  in  proportions  respec- 
tively!^, and  put  on  about  -^-inch  in  thickness,  and  the  sec- 
ond coat  Portland  cement  and  sand,  portion  of  i  respectively. 
It  is  quite  necessary  with  this  plaster  protection  to  prevent 
any  moisture  from  reaching  the  Avork,  as  the  action  of  frost 
will  disintegrate  the  protection.  In  connection  with  this  sub- 
ject it  may  be  of  interest  to  state  that  in  the  train  shed  at 
the  Boston  Terminal,  it  is  found  that  the  cold  condensed  gases 
from  locomotives  do  most  damage;  in  some  cases  completely 
destroying  14-ounce  co^jper  in  less  than  two  years.  Hot  loco- 
motive gases  seem  to  have  very  little  effect  on  the  metal  work 
where  the  latter  is  not  exposed  directly  to  the  blast. 

I  trust  that  this  information  will  be  of  service  to  you. 

Yours  truly, 

E.  J.   BErOLER. 
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PBOviDBHca  Station,  Sept.  17,  1904. 

Mr,  B,  W.  Ouppy^  Chairman  Subject  12  of  190^,  Portland,  Me.: 

Gbntlembn: — While  greatly  interested  in  this  subject,  as  we 
have  many  structures  of  this  class,  I  cannot  answer  your  ques- 
tions, as  until  recently  nothing  but  paints  have  been  used  by 
our  company  so  far  as  I  know.  These  have  all  been  unsatisfac- 
tory. A  short  time  ago  some  steel  bridges  in  Fall  Biver,  Mass., 
were  plastered  over  with. Portland  cement  and  sand  mixed,  I 
think,  about  two  and  one.  This  was  put  directly  on  the  steel, 
about  three-fourths  of  an  inch  thick,  with  a  reinforcing  of  wire 
cloth  in  the  center.  If  this  does  not  flake  off  or  crack  by  the 
water  getting  in  from  the  top,  it  should  protect  the  steel. 

Yours  truly, 

J.  B.  Sheldon, 
Supervisor  N.  r. ,  X.  H,  <t  H,  By. 
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DISCUSSION. 

President. — Mr.  Guppy,  the  chairman  of  this  committee, 
was  taken  sick,  and  Mr.  Aldrich  has  made  a  report.  I  will 
ask  Mr.  Aldrich  if  he  has  anything  further  to  oflfer. 

Mr.  Aldrich. — I  do  not  think  I  have  anything  further 
than  what  is  shown  in  the  report,  of  which  all  the  members 
have  a  copy.  We  were  vitally  interested  in  that  subject  in 
my  vicinity,  so  I  took  up  the  subject,  and  I  would  like  to 
hear  it  discussed. 

We  have  a  number  of  structures  under  which  70  trains 
per  day  pass  over  one  track.  We  put  on  a  cement  con- 
crete, which  has  entirely  come  oflf.  It  was  made  of  lime 
and  cement  of  about  l^^  inches  thickness,  and  put  on  ex- 
panded wire  metal,  turned  over  the  corners  of  box  girders 
some  2y2  feet  in  width.  Over  this  we  put  about  % 
inch  of  about  1  to  2,  then  a  finish  coat  of  about  ^  inch 
thickness  of  1  to  1.  Our  trouble  has  been  with  the  ex- 
panded metal.  The  cement  has  not  given  out,  but  at  the 
corners  the  expanded  metal  has  rusted  off  and  the  whole 
thing  has  dropped.  We  undertook  to  put  it  on  a  second 
time  where  we  could  only  have  the  use  of  the  track  24  hours. 
This  did  not  give  our  cement  a  chance  to  harden  properly, 
and  it  has  all  come  off  the  second  time  and  for  the  same 
cause,  the  expanded  metal  having  rusted  at  the  corners. 

Mr.  Steffens. — ^Mr.  Aldrich 's  remarks  remind  me  of  an 
experience  on  our  line  with"  the  same  sort  of  a  structure  over 
main  tracks,  where  cement  was  reinforced  with  wire 
netting.  There  was  little  time  to  allow  it  to  set,  as  traflSc 
was  very  heavy,  but  it  was  as  well  done  as  good  inspection 
could  make  it.  It  cracked,  however,  allowing  the  gases 
to  get  in  between  the  protecting  shield  and  the  struc- 
ture itself,  which,  of  course,  is  more  dangerous  than  would 
be  an  open  floor.  The  shield  has  lately  been  removed. 
That  form  of  protection  must  be  improved  upon  if  it"  is 
to  be  used  any  further. 
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The  experience  of  the  city  of  Columbus  in  protecting 
overhead  structures  by  means  of  %-inch  wooden  sheath- 
ing has  been  instructive.  If  any  of  our  members  are 
from  that  section  of  the  country,  they  can  undoubtedly  dis- 
cuss this  method  further. 

Mr.  R.  H.  Reid. — Speaking  of  yg-ii^ch  wooden  sheath- 
ing, that  is  also  used  at  Buffalo  under  the  bridges  over 
the  tracks  there.  It  is  a  protection  against  the  direct 
action  of  cinders  and  the  hot  blast  action  of  smoke  and 
gases,  but  I  do  not  think  it  is  an  entire  protection  against 
acid  and  steam,  as  I  think  they  will  get  under  the  sheathing 
and  there  is  no  way  to  inspect  the  steel  after  the  sheathing 
is  up.  The  rusting  will  not  go  on  as  fast,  perhaps,  but  it 
will  rust. 

Another  method  of  protection  is  to  place  on  the  under 
side  of  the  structure  a  concrete  coating  about  an  inch  thick 
and  securing  it  with  expanded  steel.  I  saw  several  large 
patches  approximately  an  inch  thick  where  it  had  fallen  off. 
I  did  not  see  any  places  where  thicker  material  had  dropped 
away.  It  is  a  question  as  to  whether  concrete  can  be  placed 
on  steel  subject  to  vibrations  and  remain  for  any  length  of 
time.  If  it  loosens,  of  course  the  moisture  wSl  get  in,  rust- 
ing will  commence  and  the  bridge  wiU  soon  be  just  as  bad 
off  as  if  only  painted.  There  has  been  a  method  used  by 
some  of  putting  on  a  coating  of  hot  asphalt.  This  will 
stand  the  expansion  and  contraction  of  the  iron  and  the 
vibration  and  it  seems  pretty  difficult  to  get  it  off  after  it 
has  been  put  on.  The  Michigan  Central  and  some  other 
roads  use  it.  It  is  rather  difficult  to  apply,  and  for  that 
reason  it  may  not  be  practical  to  put  it  on  from  below.* 

All  the  paints  that  we  have  used  so  far  on  the  Lake  Shore 
have  not  been  entirely  successful.  I  am  taking  out  a  bridge 
now  at  Toledo,  where  parts  of  the  structure  are  entirely 
rusted  away.  From  our  roundhouse  roofs — ^while  these  do 
not  come  under  the  classification  of  low  overhead  struc- 

*One  prominent  trunk  line  tried  this  method,  to  its  sorrow.    Today  it  is 
doing  its  best  to  remove  the  coatings,  which  have  proved  a  failare.— Ed. 
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tares,  they  are  subject  to  the  same  conditions — I  have  taken 
out  iron  bars  originally  2^4  x  %  inches  that  were  entirely 
rusted  away.  Whether  there  is  a  paint  that  will  give  protec- 
tion is  a  question.  Many  of  them  are  claimed  to  be  good  and 
some  of  them  may  be,  but  our  experience  with  paint  is  that 
we  cannot  get  anything  that  will  give  complete  protection. 

Mr.  Steflfens. — Supplementing  the  remarks  of  Mr.  Reid. 
We  think  we  have  found  the  ideal  article  in  the  line  of  pro- 
tective coating  for  metal.  One  of  the  representatives  of 
the  company  that  manufactures  it  is  at  our  Convention.  It 
is  a  protective  coating  that  can  be  applied  to  iron  even  when 
rusty.  We  have  tried  Portland  cement  paint.  That  was 
an  absolute  failure.  In  the  interim  between  the  last  meet- 
ing and  this  the  coating  has  almost  entirely  fallen  off  and 
we  will  have  to  try  something  else.  If  by  the  paint  men- 
tioned we  can  protect  against  the  blasts  of  locomotives,  I 
think  we  have  found  at  last  the  article  we  have  been  look- 
ing for.  It  is  acid  proof  and  proof  against  temperature 
changes,  and  possibly  it  may  be  the  means  of  protecting  our 
floors  against  the  dripping  of  refrigerator  cars  referred  to 
last  year.  In  the  year  to  come  several  of  us  hope  to"  ex- 
'  periment  with  it.  I  would  be  well  to  continue  next  year 
the  subject  under  discussion,  as  is  our  custom,  that  the  re- 
sults secured  may  be  made  known. 

Mr.  Sheldon. — Do  I  understand  ^Ir.  Steftens  to  say  he 
has  solved  this  problem?  If  he  has,  I  think  there  are 
many  of  us  who  would  like  to  learn  his  mettod. 
With  some  of  us  this  is  a  serious  thing,  as  we  have 
numerous  bridges  deteriorating  very  fast  from  the 
gases  and  blasts  from  locomotives.  AVhile  certain  kinds 
of  paint  may  stand  the  gas,  the  cinders  thrown  out  by  the 
exhaust  soon  wear  the  paint  off,  leaving  the  metal  without 
protection.  On  the  N.  Y.,  N.  H.  &  H.  R.  R.  there  are 
many  valuable  structures  which  will  need  to  be  renewed  in 
one  half  the  time  they  would  if  they  could  have  been  prop- 
erly protected  from  gases  and  blasts  from  exhaust  of  loco- 
motives. 
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Mr.  Aldrich. — ^Referring  to  wooden  protection  on  the  un- 
der side  of  bridges.  I  think  in  a  good  many  cases  cold  con- 
densed gases  do  more  damage  than  hot  gases.  It  is  very 
difficult  to  get  wood  on  so  that  it  will  keep  gases  out,  and 
when  they  once  get  in  there  they  condense.  The  resident 
engineer  of  the  South  Terminal  Station  in  Boston  states 
that  cold  condensed  gases  will  cut  copper  all  to  pieces  in 
two  years,  while  hot  gases  have  very  little  effect.  On  our 
division  we  had  a  water  pipe  that  ran  under  a  bridge  and 
was  protected  with  a  wooden  box.  Where  this  box  adjoined 
the  edge  of  the  iron  girder  it  formed  a  space  into  which  the 
gases  penetrated.  After  it  had  been  in  there  a  few  years 
our  girders  were  badly  damaged,  much  more  so  than  had 
they  been  exposed  to  the  air.  We  persuaded  the  city  author- 
ities to  consent  to  have  the  box  taken  off,  and  have  had 
better  results  since,  which  shows  us  that  cold  condensed 
gases  can  do  more  damage  than  hot  gases. 

Mr.  Killam. — In  connection  with  the  inspection  of  the 
1,700  miles  of  road  with  which  I  am  connected,  we  find  dif- 
ficulty in  properly  protecting  low  overhead  bridges  and 
steel  work  in  roundhouses.  The  principal  source  of  this 
trouble  is  that  the  proper  painting  of  these  structures  is 
not  attended  to  at  frequent  enough  intervals.  Among  all 
the  paints  tested  thus  far  we  have  found  iron  oxide  paint 
and  Carson's  anti-corrosion  paint  to  be  most  satisfactory. 
Other  brands  do  not  stand  the  blasts  of  locomotives.  Our 
standard  test  is  to  coat  a  piece  of  iron  twelve  inches  square 
and  hang  it  over  the  side  of  a  bridge,  where  it  is  exposed  to 
the  action  of  fog  and  salt  spray. 
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from   Fire ) 


J.  M.  Stalen, 
R.  L.  Heflin, 
J.  H.  Travlb 
G.  M.  Beid. 

G.  J.  Bishop, 
W.  O.  Bggleston, 
Onward  Bates, 
M.  Rinej. 

R.  M.  Peck, 
L.  K.  Spafford, 
B.  T.  Mclver. 


10.    Brought  forward  from  1894. 


Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 


11.    Brought  forward  from  1894. 


Best  and    Most  Economical   Railway   Track   Pile- 
Driver ' 


12.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Ciirders  and  Lat-    -i 
tice  Bridges  for  Spans  from  fiO  to  110  feet 


13.    Brought  forward  from  1891. 


Interlocking  Signals 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
E.  H.  R.  Green. 


J.  L.  White, 
A.  C.  Davis, 
J.  F.  Mock, 
J.  T.  Carpenter, 
O.  W.  Hlnman. 


W.  A.  McGonagle 
R.  M.  Peck, 
W.  M.  Noon. 
H.  E.  Gettys, 
G.  J.  Bishop, 
Onward  Bates. 


J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin. 
J.  A.  Spangler. 


SIXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  20,  21,  AND  22,  1896. 


1. 

Methods  of  Heating  Buildings  where  Three  or  More 
Stoves  are  Now  Used 


The  Most  Suitable  Material  for  Roofsof  Buildings  of 
All  Kinds 

3. 

Roundhouse   Construction,  including  Smoke-Jacks 
and  Ventilators 


< 


r  J.  H.  Cummin. 

George  W.  Hlnman. 

George  W.  Markley, 
,  Wm.  Berry. 


'  R.  M.  Peck, 

G.  W.  Turner, 
'    W.  M.  NooD, 
N.  W.  Thompson. 


f 


I. 


Geo.  W.  Andrews, 

O.  J.  Travis, 
,    W.  O.  Eggleston, 
t  James  T.  Carpenter. 


Tare  of  Iron  Bridges  after  Erection. 


5. 

How  to  Determine  Size  and  Capacity  of  Openings 
for  Waterways 


f  James  H.  Travis, 
J   T.  M.  Strain, 
i    H.  M.  Hall, 
t  Walter  Rogers. 

'  Walter  G.  Beraf, 
1   Aaron  S.  MarkTe3\ 
1    Onward  Bates, 
,  A.  J.  Kelley. 


291 


6. 

Protection  of  Railroad  Build in£r»  and  Other  Struc- 
tures from  Fire 


r  W.  A.  McGonagle, 
J   M.  M.  Garvey, 
I  J.  D.  Hllderbrand 
I  John  Foreman. 


'  W.  B.  Yereance, 
De«lKn«  for  loe-Houses ]   J.' H.- MSHfey. 

.  Geo.  W.  By  an. 
8.       " 

G.  C.  Mallard, 
W.  S.  Danes, 
R.  L.  Heflin, 
A.  C.  OJney. 

W.  B.  Harwig, 
M.  A.  Martin, 
E.  H.  B.  Green, 
Joseph  Doll. 

f  Geo.  J.  Bishop, 
Stock-yanls  and  Stock-sheds,  including  all  Details    J    W.  R.  Cannon, 

of  Construction ]   O.  H.  Andrews, 

,  James  Brady. 
11. 

'  W.  G.  Guppy, 

Floor  System  on  BrIdKes,  includinK  Skew  Bridges.. .     -j   c*  ^ ^ooch 

f!  W.  Tanner. 


Best  End  Construction  for  Trestles  adjoining  Em- 
bankments   

9. 

Bridge  Warnings  for  Low  Overhead  Structures 

10. 


SEVENTH   CONVENTION,  DENVER.  COL.,  OCTOBER  19,  20,  AND  21,  1897 

1. 


Pile-rings  and   Method  of  Protecting  Pileheads  In 
Driving 


r  G.  W.  Hinman, 
I  Wm.  S.  Danes, 
j  F.  Eilers, 
1    E.  F. 


Cost  and  Manner  of  Putting  In  Pipe  Culvert*. 


Best  Floors  f<ir  Shops  and  Roundhouses 


Reynolds, 
Wm.  Carmlchael, 
t  C.  M.  Large. 

Walter  A.  Rogers, 
Frank  W.  Tanner, 
John  H.  Markley, 

A.  H.  King, 

B.  F.  Bond, 
.  O.  H.  Andrews. 

'  A.  W.  Merrick, 

C.  S.  Thompson, 
Wm.  O.  Eggleston, 
M.  P.  Cahilr, 
J.  B.  PuUen, 
James  Gilbert. 

George  W.  Andrews, 
Wm.  O.  Eggleston. 

Roundhou.se  Smoke-jacks  and  Ventilation \   r^j**  Howefl'^^**^* 

J.  T.  Carpenter, 
.  A.  McNab. 

C.  C.  Mallard, 
C.  8.  Thompson, 
A.  Zimmerman, 

'    L.  H.  Wheaton, 
O.  W.  Osborne, 

L  R.  L.  Heflin. 

John  D.  Isaacs, 
Wm.  A.  McGouagle, 
M.  Riney, 
H.  L.  Fry, 
J.  P.  Snow, 
,  Wm.  B.  Yearance. 


6. 


Cattleguanls  and  Wingfences. 


Prevention  of  Fire  in  Railroad  Buildings. 
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7. 


Storage  of  Fuel,  Oil,  and  Other  Station  Supplies  at 
Way-stations 


8. 


Railroad  Highway  Crossing  Gates 


9. 


What  Repairs,  and  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Use  of  False- 
work   


10. 


Care  of  Iron  Bridges  After  Erection,  including  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigrerator  cars . 


11. 


< 


Turntable  Construction. 


Arthur  Montzheimer. 

A.  Shane, 
G.E.  Hanas, 
J.  E.  Johnson, 
W.  Z.  Taylor, 

E.  M.  Gilchrist. 

'  Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwig, 
G.  W.  Smith, 
J.  E.  Featherston, 
W.  M.  Noon. 

F.  S.  Edinger, 

B.  W.  Guppy, 
J.  E.  Grefner, 
John  D.  Isaacs, 
'^Yalter  A.  Rogers, 
H.  W.  Fletcher. 

J.E.  Greiner, 
B.W.  Guppy, 
James  Mcintyre, 
T.  M.  Strain, 
A.  J.  Kelley. 
L.  F.  Goodale. 

Onward  Bates, 
J.B.  Sheldon, 

D.  K.  Colbum, 
John  Foreman, 

E.  Fisher, 
Henry  Goldmark. 


EIGHTH  CONVENTION,  RICHMOND,  VA.,  OCTOBER  18  AND   1»,  1808. 

1. 


What  is  the  Most  Economical  Method  of  Patntin 
Railway  Bridges  and  Buildings,  and  Best  Materia 
to  use 


2. 


S 


Life  of  Different  Kinds  of  Timber  in  Bridges  of 
Various  Kinds,  and  AdvisaDility  of  Protecting 
Same  from  the  Weather 

3. 

The  Best  Method  of  Constructing  and  Maintaining 
Highway  and  Farm  Crossings 


'  A.  Montzheimer, 
B.  F.  Pickering, 
H.  D.  Cleaveland, 
W.  A.  McGonagle. 


< 


B.  W.  Guppy. 

r  S.  H.  Markley, 
W.  O.  Eggleston, 
T.  M.  Strain, 
O.  J.  Travis. 


4. 

Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions where  there  are  no  Water  or  Sewer  Systems. 


5. 

Best  and  Most  Economical  Plant  for  Pumping  Water 
for  Water  Stations 


'  W.  A.  Rogers, 
J.  B.  Sheldon, 
C.  H.  Miller, 

.  J.  Mcintyre. 


"  A.  Shane, 
A.  S.  Markley, 
R.  L.  Ht-flfn, 
W.  E.  Smith. 


6. 

Necessary  and  Kind  of  Tools  for  the  Proper  Equip- 
ment of  a  Gang  of  Bridge  Men 


'  G.  J.  Bishop, 

G.  W.  Hinman, 
"^  M.  Riney, 
A.  Zimmerman. 
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7. 
Beat  Snow  Fence— Stationary  and  Portable .......  ... 

8.  Brought  forward  from  1807. 

What  Bepalrs  and  How  Can  They  Be  Safely  Made  to 
Metal  and  Wood  Spana  Without  the  Use  of  False    < 
Work 

9.  Brought  forward  from  1897. 

'  Q.  W.  Andrews, 

Prevention  of  Fire  in  RaUroad  Buildings 1  W  BJ  SmlS?^*'' 

.  S.  *B.  Elce. 


Meriok, 
Killam, 
Isaacs. 

King. 


'  F.  S.  Edinger, 
J.  E.  Greiner, 
J.  D.  Isaacs, 
W.  A.  Bogers, 
H.  W.  Fletcher. 


NINTH  CONVENTION,  DETROIT.  MICH.,  OCTOBER  17  AND  18,  1889. 

1.  Brought  forward  from  1886. 

r  W.  S.  Danes, 
Necessary  and  Kind  of  Tools  for  the  Equipment  of  a     j  J.  M.  Staten, 

Gang  of  Bridge  Men \  W.  O.  Eggleston, 

L  J.  M.  Caldwell. 

2.  Brought  forward  from  1896. 

'  W.  E.  Smith, 
A.  McNab, 

Best  Snow  Fence,  Stationary  or  Portable <  Geo.  E.  Hanks, 

A.  W.  Merrick. 

.  W.  M.  Noon. 

'  H.  D.  Cleveland, 
Wm.  M.  Clark, 
C.  P.  Austin, 

.  J.  T.  Mcllwalne. 


8. 


Best  Method  of  Erecting  Track  Scales,  Suspended 
orunder  Track 


4. 

* 

Is  Concrete  the  Most  Suitable  and  Economical  Mate-     ( 
rial  for  Bridge  Piers  and  .4.butment8  and  Railway     {  W.  A.  Rogers. 
Culverts  and  Arches  ? ( 


5. 

Hand  vs.  Air-riveting  Power  Used.  Actual  Cost 
Compared  with  Hand  Work  in  the  Field  for  the 
Erection  of  New  Work  and  Repairing;  also  Drill- 
ing for  Reinforcing  old  Spans 


6. 


Most  Practical  and  Cheapest  Bumper  for  Yard  Ter- 
minals  


7. 


Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  a  Detri- 
ment?  


I 


A.  B.  Manning, 
A.  Shane, 
Geo.  J  Bishop, 
O.  J.  Travis, 
P.  W.  Tanner. 
L  F.  S.  Edinger. 


'  B.  F.  PickeriDg, 
A.  A.  Page, 
W.  E.  Harwig, 

.  A.^.  Klllam. 


I 


C.  A.  Llchty, 
A.  Montzheimer.    - 
C.  W.  Vandergrlft, 
H.W.Fletcher, 
F.  8.  Edinger, 
J.  B.  Sheldon. 
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TENTH  CONVENTION,  ST.  LOUIS,  MO.,  OCT.  16,  17,  AND  18,  1900. 


1. 


Methods  of  Sinking  FoundationB  for  Bridge  Piers  in 
Depth  of  Water  Twenty  Feet  and  Under 


I 


O.  W.  Andrews, 
C.  O.  Mallard, 
O.  A.  Llchty. 
C.  W.  Gooch, 

C.  S.  Thompson, 

D.  Bobertson. 


2. 


Passenger  Platforms  at  Way  Stations,  Best  Material 
and  Cost  of  Same 


'  J.  B.  Sheldon, 
John  I.  Banks, 
N.  H.  LaFoantaln, 
L.  H.  Wheaton, 
Wm.  A.  Fort, 

.  A.  McNab. 


Slips  for  Ferry  Boats  Used  for  Transferring  Railway 
Cars *. 


4. 


Best  Method  of  Operating  Turn-tables  by  Power. 


John  D.  Isaacs, 
H.  D.  Cleaveland, 

1  J.  H.  Cnmmln, 
^  Charles  Carr, 
H.  Rettinghouse, 

,  J.  T.  Carpenter, 


'  F.  B.  Schall, 
J  J.  B.  Greiner, 
^  B.  F.  Pickering, 
Onward  Bates. 


5. 


Auxiliary  Coaling  Stations;  Best  Design,  Capacity, 
and  Method  of  Handling  Coal 


6. 


Water  Stations;   Best    Material  for  Foundations, 
Tanks,  Substructure, Connections,  Capacity,  etc... 


7. 

Is  itr  Best  for  Railroad  Companies  to  Erect  Their 
Own  Steel  Structures,  or  Let  the  Manufacturers 
Erect  Them? ■. 


8. 


The  Best  and  Most  Convenient  Outfit  Cars  for 
Bridge  Gangs,  and  Number  of  Men  Constituting 
a  Brfclge  Gang 


W.  A.  McGonagle, 
G.  W.  Smith 
E.  Fisher. 
J.  P.  Snow, 
B.  F.  Bond, 
R.  B.  Tweedy. 


A.  S.  Markley, 
Charles  Carr, 
W.  O.  Eggleston, 
A.  J.  Austin 
.  A.  Shane. 


I 


f  O.  J.  Travis, 
F.  S.  Edinger, 
A.  B.  Manning, 
James  Mdntyre, 

,  A.  Zimmerman. 


A.  W.  Merrick, 
S.  S.  Miliener, 
Wm.  M.  Clark, 
A.  A.  Page, 
M.  F.  CtSkHl. 
W.  E.  Harwig, 
G.  O.  Lilly. 
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ELEVENTH  CONVENTION,  ATLANTA,  GA.,  OCT.  16.  16,  AND  17,  1901. 


Auxiliary  Coaling  Stations;  Best  Designs,  Capacity, 
and  Metbod  of  Handling  Coal.  Brought  forward 
from  1900 


2. 

Roof  Coverings,  First  Cost,  Life,  E^ciency,  and 
Maintenance  Expenses  for  Various  Classes  of  Bail- 
road  Buildings 


8. 


Mail  Cranes,  First  Cost,  Efficiency  and  Maintenance  of 
Various  Styles  in  Use 


< 


W.  A.  McGonagle, 
G.  W.  Smith, 
E.  Fisher, 
J.  P.  Snow, 
B.  F.  Bond, 
B.  B.  Tweedy. 


f  E.  Fisher, 


K.  H.  Reed. 
J,  8.  Berry, 
I  jr.  p.  Snow. 


< 


I 

1 


f  A.  S.  Markley, 

I  F.  Price, 
James  Brady, 
G.  W.  Smith, 
D.  W.  Lum. 


Best  Method  of  Protecting  Low  Overhead  Structures 
Over  Tracks  from  Gases  and  Blast  of  Locomotives. 


G.  W.  Andrews, 

J.  S.  Lemond, 

C.  M.  Large, 

A.  H.  King, 

James  T.  Carpenter^ 

E.  H.  R.  Green, 

A.  E.  KiUam. 


6. 


What  has  been  the  Experience  in  the  Use  of  Con- 
crete Under  Bridge  Bedplates  and  Turn- tables  in 
Place  of  Pedestal  Stones,  and  What  is  the  Best 
Form  and  Material  for  Bedplates  Under  Various 
Styles  of  Iron  Bridges? 


f  W.  A.  Rogers, 
Prank  W.  Tanner^ 
George  J.  Bishop, 
J.  H.  Markley, 
A.  McNab, 
George  E.  Hanks. 


6. 


Best  Design  and  Recent  Practice  in  Building  Railroad 
Track  File  Driver 


T.  M.  Strain, 
I  A.  W.  Merrick. 
}  Chas.  C.  Mallard, 
:  A.  B.  ManniDg, 
I  W.  M.Noon, 
I  W.  T.  Powell. 


Best  Material  and  Designs  for  Roundhouse    Pits, 
Including  Drainage  and  Rail  Fastings 


8. 


Best  Materials  for  Wearing  Surface  of  Roadway  of 
Highway  Bridge  Floors 


'  ArthurMontsheimer, 
E.  M.  Gilchrist, 
J.  W.  Taylor, 
James  Stannard, 

,  Onward  Bates. 


W.  O.  Eggleston, 

B.  F.  Peckering, 
A.  B.  Sheldon, 

C.  P.  Austin, 
Joseph  M.  Staten^ 
O.  J.  Travis. 


19 
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TWELFTH  CONVENTION,  MINNEAPOLIS,  MINN.,  OCT.  21  TO  28,  1902. 


1. 


Best  False  Work  for  Rocky  Bottom  In  Rapid  Cur- 
rents Where  PU«8  Cannot  do  Driven 


'  John  P.  Canty, 

H.  H.  E»le8ton, 

O.  D.  Killebrew, 

Lloyd, 

Macy, 

Oreiner. 


J  O.  D. 
i  F.F. 
A.C. 
I  J.  £. 


2, 


Should  Ties  of  Bridges  be  Gained  so  as  to  Leave 
Rail  Without  Camber,  or  Should  Only  a  Portion 
of  Camber  Be  Taken  Out? 


8. 


In  Case  One  Arm  of  an  Important  Metal  Drawbridge 
Over  a  Deep  Stream  Should  be  Wrecked.  What  Is 
the  Most  Expeditious  Way  to  Restore  Railway  and 
Water  Traffic? 


4. 


What  is  the  Best  Form  of  Traveler  to  Use  In  Erect- 


R.  H.  Reid. 
Onward  Bates, 
H.  D.  Cleaveland, 
Henry  Goldmark, 
J.  E.Johnson, 
G.  W.  McGehee. 


'  John  D.  Isaacs, 
F.  B.  Schall, 
Geo.  C.  Nutting, 
W.  M.  Noon, 
A.  McNab, 
Geo.  W.  Andrews. 


f  G.  W.  Smith, 
O.  J.  Travis. 


ing  'Steel  Railway  Bridges  of  Spans  up  to  Two  S  ^  w  u^uk 
Hundred  Feet? 


C.  W.  Kelley, 
Joseph  M.  Staten, 
F.  W.  Tanner. 


A.  O.  Cunningham^ 
Powers, 
Best  Method  of  Protecting  Solid  Steel   Floors  of  j  D.  W.  Lum, 

Bridges ]  Albert  C.  Keith, 

Austin, 
Sohall. 


f  A.  O.  Cu 
Geo.  F. 
of  J  D.  W.  L 

1  Albei 
C.  P. 

I  F.  B. 


6. 


Best  Plans  for  Small  Tool  Houses,  Including  Switch- 
men's and  Car  Repairers'  Shanties,  and  Section,  < 
Tool,  and  Hand-car  Houses 


7. 


'  J.  B.  Sheldon, 
H.  E.  Holmes, 
W.  E.  Bell, 
Geo.  Mitchell, 
Ed.  Gagnon, 

.  C.  R.  Walton. 


Best  Practical  Sanitary    Arrangements  for  Small 
Stations  Where  There  Are  no   Water  or  Sewer  •< 
Systems 


8. 


J.  H.  Markley, 
F.  J.  Leavltt, 
Geo.  J.  Patterson, 
E.  B.  Ashby, 
T.  J.  Darracott, 
A.  W.  Merrick. 


Walter  G.  Berg, 
J.  A.  Dodson, 

A.  Shane. 
I.  O.  Walker. 


9. 


Water  Filters,  or  Other  Methods  of  Purifying  Water 
for  Engine  use 


R.  C.  Sattley, 
J.  E.  Greiner, 
Ed.  M.  Gilchrist, 
Geo.  E.  Hanks, 
A.  B.  Manning, 
James  Rogers. 
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10. 


Beo^  Method  of  Storing  Fuel  Oil,  With  Appliances 
for   3applylii£:  Locomotives,   Including   Plan  of  ^ 
Water  Stations,  Showing  Relative  Arrangements 
of  Fuel  and  Water  Supply 


11. 

What  Has  Been  the  Experience  in  the  Use  of  Con- 
crete Under  Bridge  Bed-plates  and  Turn-tables  in 
Place  of  Pedestal  Stones,  and  What  is  the  Best  •< 
Form  and  Material  for  Bed-plates  Under  Various 
Styles  of  Iron  Bridges 


0.  C.  Mallard, 
J.  S.  Berry, 
Geo.  J.  Bishop, 
William  Garmichael, 
W.  M.  Clark, 

1.  W.  Evans, 
E.  Fisher. 


Walter  A.  Bogers, 
A.  Minster, 
L.  F.  Goodale, 
E.  H.  R.  Green, 
J.  C.  Hain. 
.  E.  P.  Hawkins. 


THIRTEENTH   CONVENTION,  QUEBEC,  CANADA,  OCT.  20  TO  22,  1908 


1. 


What  is  the  Best  Form  of  Traveler  to  Use  in  Erect- 
ing Steel  RaUway  Bridges  of  Spans  up  to  200  Feet 


G.  W.  Smith, 
Moses  Burpee, 
Geo.  J.  Bishop, 

Cnnningham, 

Hain, 

Stern. 


..  1  A.O. 
J.C. 
I  J.  P. 


2. 


What  Has  Been  the  Experience  in  Use  of  Concrete 
Under  Bridge  Bed-plates  and  Turn-tables  in  Place 
of  Pedestal  Stones,  and  What  is  the  Best  Form  and  < 
Material  for  Bed -plates  Under  Various  Styles  of 
Iron  Bridges  (Continued  from  1902) 


'  O.  P.  howeth, 
T.  M.  Strain, 
J.  E.  Johnson, 
A.  Minster, 
D.  W.  Lum, 
J.  P.  Snow. 


8. 


r  A.  H.  King. 
Ido 


I  J.  B.Sheldon, 
Best  Methods  of  Caring  for  Trestles  While  Being  j  H.  D.  Cleaveland, 


FiUed. 


A.J.  Hart, 
F.  Ingalls, 
J.  S.  Lemond. 


4. 


Best  Forms  of  Construction  for  Engine  Houses. 


A.  W.  Merrick, 
L.  H.  Wheaton, 
R.  L.  Heflin, 
C.  W.  Kelley, 
C.  C.  Mallard, 
A.  B.  Manning. 


5. 


Best  Methods  of  Filling  Ice  Houses  and  Conveying 
Ice  to  Refrigerator  Cars 


J.  T.  Carpenter, 

F.  L.  Burrell, 
John  P.  Canty, 
A.  McNab, 

C.  M.  Large, 

G.  Larson. 


6. 


Best  Methods  of  Filling  Track  Water  Tanks  Auto- 
matically  


E.  B.  Ashby, 
Willard  Beaham, 
C.  H.  Miller, 
Thomas  S.  Leake, 

F.  E.  Schall, 
L.  F.  Price. 
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7. 

f  O.J.Travis, 
B.  H.  Reld, 
Steam  Hammers  Versus  Drop  Hammers  for  Pile-  1  K.  H.  LaFountain* 

drivers }  FrankJ.  Leavitt, 

O.  O.  Lilly, 
.  H.  BettinghoQse. 


8. 


Best  Form  of  Constraction  for  Docks  and  Wharves..  * 


John  D.  Isaacs, 
W.  A.  McGonagle* 
Henry  Goldmark, 
O.J.  Klnmp, 
R.  B.  Tweedy, 
.  O.  F.  Powers. 


9. 


Best  Record  Forms  for  Buildings,  Water  Tanks,  etc.  < 


'  B.  J.Bweatt, 

B.  F.  Pickering, 

A. Shane. 

I.  O.  Walker, 

J.  F.  White, 
L  WUliam  B.  Harwlg. 


10. 


Best  Freight  and  Roundhouse  Doors,  and  Fittings 
for  the  Same 


John  I.  Banks, 
James  Mclntyre, 
R.  K.  Ross, 
Ed.  Oilchrlst. 
Oeorge  W.  Welker. 


11. 


Best  Methods  for  Preserving  Timber  and  Piles  in 
Btructures 


'  Wm.  F.  Steffens, 
John  D.  Isaacs, 
Geo.  A.  Mountain, 
E.  Loughery, 
C.  C.  Witt, 
B.  F.  Bond. 


12. 


Quppy, 
enor  Al< 

tures  Over  Tracks  from  Gases  and  Blast  of  Loco-  <  Robert  J.  Bruce 


Best  Methods  of  Protecting  Low  Overhead  Struc- 


B.  W. 

Grosvendr  Aldrich, 


motives 


Wm.  M.  Clark, 
.  J.  3.  Berry. 
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POURTBBNrH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  18  TO  20,  1904. 

1. 

'  H.  Rettinghouse, 
W.  A.  MoGonagle, 
A.  A.  Pagre, 
Construction  and  Malntenanoe  of  Docks  and  Wharves.  {  J.  e.  Browne, 

W.  M.  Noon, 
L.  J.  Anderson, 
L.  D.  Smith. 


2. 


f  W.  H.  Plnley, 
J.  G.  Hain, 


Relative  Valae  of  Concrete  and  Timber  Piles <  ^'^\  LuSu"' 


W.  8.  Dawley, 
L.  F.  Goodale. 


8. 


f  C.  W.  Richey, 

'  A.  O.  Cunningham, 

Concrete  Building  Construction,  Including  Platforms.  <  C.  F.  Loweth, 

*  a.    A    Tir*.i«wK«- 


4. 


Anchors  for  Plows  and  Derricks. 


G.  A.  Wright, 
.  F.  P.  Guteiius. 


'  R.  J.  Arey, 
J  A.J.Ross, 

E.  Loughery, 
^  M.  Bishop. 


Methods  of  Repairing  Roofs  of  Various  Kinds. 


f  J.  N.  Penwell, 
A.W.Merrick, 

,    G.  C.  Larson, 

'    H.  W.  PhilUps, 
C.  F.  Flint, 

^  Floyd  Ingram. 


Methods  of  Watering  Stock  In  Transit 


'  J.  O.  Thorn, 
B.  J.  Sweatt, 
F.  O.  Draper, 
F.  Ingalls, 

.  F.  L.  Park. 


Protection  of  Water  Tanks  and  Water  Pipes  from 
Action  of  Frost 


8. 


Recent  Praotic3  in  Co7er  Dam  Work. 


'  J.  P.  Canty, 
J.  Parks, 
A.  Findiey, 
F.  L.  Burrell. 

,  K.  J.  C.  ZincK. 


f  W.  F.  Steffens, 

F.  E.  Schall, 
•j  6.  J.  Kiumpp, 
I  R.  H.  Reid, 
[  Wm.  Kleefeld,  Jr. 
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STANDING  COMMITTEES. 


1. 


Pile  and  Frame  Trestle  Bridges. 


F.  S.  Edinger, 
W.  M.  Clark, 
I.  F.  Stern, 
W.  E.  Alexander, 
.  J.  C.  Taylor. 


Steel  Bridges. 


8. 


Buildings. 


f  H.  H.  Eggleston, 
I  J.  P.  Snow, 
<  C.  H.  Cartlidge, 
I  H.  M.  Trippe, 
L  J.  W.  Lantry. 


'  B.  Du  BoLb  Brown,. 
W.  A.  Pettis, 
W.  C.  Halsey, 
T.  S.  Leake. 


4. 


Docks  and  Wharves. 


1 


5. 


Water  Supply 


6. 


Fire  Protection. 


7. 


Fences,  Crossings  and  Cattle  Guards. 


8. 


Preservatives  for^Wood  and  Metals. 


9. 


Coaling  Stations  and  Cinder  Pits. 


R.  Angst, 
W.  J.Mellor, 
John  I.  Banks, 
K.  S.  Hull, 
A.  McDonald. 


B.  M.  Hudson, 
F.  J.  Leavitt, 
D.  C.  Zook, 
Chas.  Carr, 
J.  H.  Howe. 


'  Geo.  W.  Andrews,. 
R.  A.  Nickerson, 
Wm.  H.  Keen, 
H.  A.  Horning. 


r  C.  S.  Corrlgan, 
O.  P.  King, 
J.  S.  Berry, 
Walter  Hurst, 
Burton  Marye. 


f  F.  D.  Beal. 
J.  F.  Parker, 
E.  Fisher, 
J.  C.  Beye, 
C.  A.  Thanheiser. 


'  W.  B.  Causey, 

E.  M.  Drake. 

J.  W.  McCormack, 
.  Willard  Beaham. 


10. 


Records  and  Accounts. 


r  H.  M. 
J  R.  C.  g 
1  Ed.  Gi 


Henson, 
Sattley, 
Gagnon, 
E.  R.  Floren. 


CONSTITUTION. 


ARTICLE  I. 


NAME. 


Section  1.  This  Association  is  known  as  the  **  Association  of  Rail- 
way Superintendents  of  Bridges  and  Buildings/' 

ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  Association  shall  be  the  mutual  ad- 
vancement of  its  members,  by  the  acquirement  of  more  perfect  knowl- 
edge in  the  construction,  maintenance,  and  repair  of  railroad  bridges 
and  buildings,  as  well  as  all  other  matters  entrusted  to  the  care  of 
superintendents  of  bridges  and  buildings,  by  common  discussion,  inter- 
change of  ideas,  reports,  and  investigations  of  its  members. 

ARTICLE  hi. 

MEMBERSHIP. 

Section  1«  Any  person  at  the  head  of  a  bridge  and  building  de- 
partment on  any  railroad,  or  a  division  or  subdivision,  and  to  include 
assistant  superintendent  and  general  foreman  of  any  railroad,  shall  be 
eligible  to  membership  in  this  Association  upon  application  to  the 
Secretary  and  the  payment  of  $3.00  memberahip  fee  and  $2 .00  for  one 
year's  dues,  membership  to  continue  until  written  resignation  is 
received  by  the  Secretary,  unless  member  has  been  previously  expelled. 

Sec.  2p  Any  member  guilty  of  dishonorable  conduct,  or  conduct 
unbecoming  a  railroad  official  and  member  of  this  Association,  or  who 
shall  refuse  to  obey  the  chairman,  or  rules  of  tills  Association,  may  be 
expelled  by  a  two-thirds  vote  of  the  members  present. 

Sec.  3.  Any  member  elected  a  Life  Member  of  this  Association, 
shall  have  all  of  the  privileges  of  an  active  member,  but  shall  not  be 
required  to  pay  annual  dues. 

ARTICLE  IV. 

OFFICERS. 

Section  it  .  The  officers  of  this  Association  fihall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive  mem- 
bers. The  executive  members,  together  with  the  president,  secretary, 
and  treasurer,  shall  constitute  the  Executive  Committee. 

All  Past-Presidents  of  this  Association,  who  continue  to  be  members, 
shall  be  entitled  to  be  present  at  all  meetings  of  the  Executive  Com- 
mittee, of  which  meetings  they  shall  receive  due  notice,  and  be  per- 
mitted to  discuss  all  questions  coming  before  the  Executive  Com- 
mittee and  to  aid  said  committee  by  their  advice  and  counsel;  but, 
said  Past-Presidents  shall  not  have  a  right  to  vote,  nor  shall  their 
presence  be  requisite  in  order  to  constitute  a  quorum. 
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ARTICLE  V. 

DUTIES   OF    OFFICERS. 

Section  1.  The  duties  of  officers  shall  be  sooh  as  prescribed  by 
by-laws,  as  pertain  to  officers  of  like  character,  general,  or  may  be 
assigned  them  by  the  Executive  Committee. 

ARTICLE  VI. 

EXBCUTIYE  COMMITTEE. 

Section  L  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Association, 
assess  the  amount  of  annual  and  other  dues,  call,  prepare  for,  and  con- 
duct general  or  special  meetings,  make  all  necessary  purchases  and 
contracts  required  to  conduct  the  general  business  of  the  Association, 
but  shall  not  have  power  to  render  the  Association  liable  for  any  debt 
beyond  the  amount  then  in  the  treasurer's  hands  not  subject  to  other 
prior  liabilities.  All  appropriations  for  special  purposes  must  be  acted 
upon  at  a  regular  meeting  of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings  of 
its  meetings,  making  such  reports  accessible  to  members;  it  shall 
publish  the  proceedings  of  all  meetings  of  the  Association,  subject  to 
the  approval  of  the  Association. 

Sec.  3.  Two  thirds  of  the  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days*  notice  being  given  members  by 
mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  constitute 
a  quorum  lor  the  UWSftCtion  of  business. 

ARTICLE  VII. 

election  of  officers  and  tenure  of  office. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall  be 
elected  at  the  regular  meeting  of  the  Association,  held  on  third  Tues- 
day in  October  of  each  year,  and  the  election  shall  not  be  postponed 
except  by  unanimous  consent. 

president  and  treasurer. 

'  Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot  by  a 
majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or  until  suc- 
cessors are  elected. 


vice-presidents  and  executive  members. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and  execu- 
tive members  for  two  years,  four  vice-presidents,  and  three  executive 
members  to  be  elected  each  year;  provided,  however,  that  three  of 
the  executive  members  be  appointed  by  the  president  at  the  adoption 
of  this  constitution.  All  officers  herein  named  to  hold  office  until 
successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be  elected 
by  a  majority  vote.  Executive  members  will  be  elected  in  the  same 
way.  all  voting  to  be  by  written  ballots. 
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SECBETABY. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes  of 
the  members  present  at  the  annual  meeting.  The  term  of  oflGice  of  the 
secretary  shall  be  for  one  year,  unless  terminated  sooner  by  action  of 
the  Executive  Committee,  two-thirds  of  whom  may  remove  the  secre- 
tary at  any  time.  His  compensation  shall  be  fixed  by  a  majority  of 
the  Executive  Committee.  The  secretary  shall  also  be  secretary  of 
the  Executive  Committee. 

tbeasuber. 

Sec.  6.  The  treasurer  shall  be  required  to  give  bond  in  an  amount 
to  be  fixed  by  the  majority  of  the  Executive  Committee. 


ARTICLE  VIII. 

committees. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  president 
shall  appoint  a  committee  of  three  members,  not  then  officers  of  the 
Association,  who  shall  send  names  of  nominees  for  officers  of  the 
Association  for  the  ensuing  year  to  the  secretary,  before  the  election 
of  officers  is  in  order,  and  the  names  shall  be  announced  as  soon  as 
received.  The  election  sliall  not  be  held  until  the  day  after  announce- 
ment, except  by  unanimous  consent.  Nothing  in  this  section  shall  be 
construed  to  prevent  any  members  from  making  nominations. 

AUDITING  COMMITTEE. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  tb.ere  shall  be 
appointed  by  the  president  an  auditing  committee  of  three  members, 
not  officers  of  the  Association,  wliose  duty  it  shall  be  to  examine  the 
accounts  and  vouchers  of  the  treasurer  and  certify  as  to  the  correct- 
ness of  his  accounts.  Acceptance  of  this  committee^s  report  will  be 
regarded  as  the  discharge  of  the  committee. 

COMMITTEEB  ON  SUBJECTS  FOB  DISCUSSION. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed'  by  the 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and  report 
subjects  for  discussion  and  investigation  at  the  next  annual  meeting. 
If  subjects  are  approved  by  the  Association,  the  president  shall  ap- 
point a  committee  to  report  on  them.  It  shall  be  the  duty  of  the  com- 
mittee to  receive  from  members  questions  for  discussion  during  the 
time  set  apart  for  that  purpose.  Tiiis  committee  shall  be  the  judge  of 
whether  such  questions  are  suitable  ones  for  discussion,  and  if  so,  re- 
port them  to  the  Association. 

committees  on  INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint  special 
committees  to  investigate  and  report  on  said  subjects  and  he  may 
appoint  a  special  committee  to  investigate  and  report  on  any  subject 
which  a  majority  of  members  present  may  approve  of. 
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ARTICLE  IX. 

AKNUAL  DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dollars 
membership  fee,  and  shall  also  pay  two  dollars  per  year  in  advancer 
to  defray  the  necessary  expenses  of  the  Association.  No  member 
being  one  year  in  arrears  for  dues  will  be  entitled  to  vote  at  any  election,, 
and  any  member  one  year  in  arrears  may  be  stricken  from  the  list  of 
members  at  the  discretion  of  the  Executive  Committee. 

ARTICLE  X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular  meet- 
ing by  a  two-thirds  vote  of  members  present,  provided  that  a  written 
notice  of  the  proposed  amendment  has  been  given  at  least  ninety  days 
previous  to  said  regular  meeting. 


BY-LAWS. 

time  of  meeting. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annually 
on  the  third  Tuesday  in  October. 

HOUR  OF  MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m. 

PLACE   OF   MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may  be 
proposed  at  any  regular  meeting  of  the  Association  before  the  final 
adjournment.  The  places  proposed  shall  be  submitted  to  a  ballot  vote 
of  the  members  of  the  Association,  the  city  or  place  receiving  a 
majority  of  all  the  votes  cast  to  be  declared  the  place  of  the  next 
annual  meeting;  but  if  no  place  received  a  majority  of  all  votes,  then 
the  place  receiving  the  lowest  number  of  votes  shall  be  dropped  on 
each  subsequent  ballot  until  a  place  is  chosen. 

QUORUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more  mem- 
bers shall  constitute  a  quorum. 

ORDER  OF  BUSINESS. 

5.  1st— Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 
3d — Admission  of  new  members. 
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4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

6th— Payment  ol  annual  dues.  ' 

7th — ^Appointment  of  committees. 

8th — Reports  of  committees. 

9th — ^Unfinished  business. 
10th — ^New  business. 

nth — ^Readin^  and  discussion  of  questions  pit>pounded  by  mem- 
bers. 
12th — Miscellaneous  business. 
13th— Election  of  officers. 
14th — Ad  loumment. 

DUTIES  OF  OFFICEBS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  t9  order 
at  the  appointed  time;  to  preside  at  all  meetings;  to  announce  the 
business  oefore  the  Association,  and  to  decide  all  questions  of  order 
and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of  the 
president,  to  preside  at  all  meetings  of  the  Association,  in  their  order 
named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record  of 
proceedings  of  all  meetings  of  this  Association;  to  keep  correct  all 
accounts  between  this  Association  and  its  members;  collect  all  moneys 
due  the  Association,  and  pay  the  same  over  to  tlie  treasuier  and  take 
his  receipt  therefor,  and  to  perform  such  other  duties  as  the  Associa- 
tion may  reauire. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt  to  the 
secretary  for  all  moneys  received  from  him,  and  pay  all  orders  author- 
ized by  the  Association. 

■ 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts'  Rules  of  Order. 


DIRECTORY  OF  MEMBERS. 


ASSOCIATION     OP    RAILWAY    SUPERINTENDENTS     OP 

BRIDGES  AND  BUILDINGS. 


OCTOBER,  1904. 


Aldbich,  Gbosvenob,  N.  Y.,  N.  H.  &  H.  R.  R.,  Readville,  Mass. 

Alexander,  W.  E.,  Bangor  &  Aroostook  Railroad,  Houlton,  Me. 

Amos,  Alexander,  Minn.,  St.  P.  &  S.  Ste.   M.    Ry.,   Minneapolis, 
Minn. 

Andebson,  J.  W.,  Cin.,  Hamilton  &  Dayton  Ry.,  Chillicothe,  Ohio. 

Anderson,  L.  J.,  C.  &  N.  W.  Ry.,  Escanaba,  Mich. 

Andrews,  Geo.  W.,  Asst.  Engr.  M.  of  W.,  B.  &  O.  R.  R.,  Mt.  Royal 
Station,  Baltimore,  Md. 

Andrews,  O.  H.,  St.  Jo.  &  G.  I.  Ry.,  St.  Joseph,  Mo. 

Anost,  R.,  Duluth  &  Iron  Range  R.  R.,  Duluth,  Minn. 

Abet,  Ralph  J.,  A.  T.  &  S.  P.  Ry.  (Coast  Lines),  Williams,  Ari- 
izona. 

AsHBY,  E.  B.,  Engr.  M.  of  W.,  L.  V.  R.  R.,  So.  Bethlehem;  Pa. 

Austin,  Cyrus  P.,  Boston  &  Maine  R.  R.,  Medford,  Mass. 

B. 

Bailey,  S.  D.,  Michigan  Central  R.  R.,  Detroit,  Mich. 

Ball,  Edgar  E.,  A.  T.   &   S.    P.    Ry.    (Coast   Lines),  Williams, 
Arizona. 

Bainbbidge,  p.  H.,  Illinois  Central  R.  R.,  Chicago,  111. 

Banks,  John  L,  N.  Y.  C.  &  H.  R.  R.  R.,  138th  St.  Station,  New  York 
City. 

Barrett,  John  B5.,  Supt.  Track  and  B.  &  B.,  L.  ft  H.  R.  Ry.,  War- 
wick, N.  Y. 

Barrinoton,  Edward,  Tierra  Blanca,  Vera  Cruz,  Mexico. 
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Bassett,  H.  W.,  Pacific  Coast  Co.,  Seattle,  Wash. 

Bates,  Onwabd,  C.  E.,  1203  Manhattan  Building,  Chicago,  111. 

Battey,  Chables  C,  Boston  &  Maine  R.  R.,  Concord,  N.  H. 

Beaham,  Wiixakd,  C.  &  N.  W.  Ry.,  Winona,  Minn. 
Beal,  F.  D.,  Southern  Pacific  Co.,  West  Oakland,  Cal. 

Bell,  W.  E.,  Plant  System,  Thomasville,  Ga. 

Berg,  Walter  G.,  Lehigh  Valley  R.  R.,  261  West  52d  St.,  New  York 
City. 

Bebbt,  J.  S.,  St.  Louis  Southwestern  Ry.,  Tyler,  Texas. 

Bebby,  William,  San  Antonio    &   Aransas    Pass    Ry.,    Yoakum,. 
Texas. 

Beye,  John  C,  Union  Pacific  R.  R.,  Cor.  12th  &  Liberty  Sts.,  Kan- 
sas City,  Mo. 

Bishop,  Geoboe  J.,  G.  T.  Ry.,  Durand,  Mich. 

Bishop,  McClellan,  C.  R.  I.  &  P.  Ry.,  Okla.  Div.,  Chickasha,  L  T. 

Biss,  C.  H.,  New  Zealand  (rovt.  Rys.,  Auckland,  New  Zealand. 

Blake,  Alex.  C,  Wabash  R.  R.,  Moberly,  Mo. 

Bond,  B.  F.,  Chief  Engr.  Jacksonville  &  St.  Louis  Ry.,  Jackson* 
ville,  III. 

Boutin,  Samuel,  St.  L.  &  S.  F.  R.  R.,  Cape  Girardeau,  Mo. 

Bowman,  Austin  Lobd,  Bridge  Engr.  C.  R.  R.  of  N.  J.,  29  Broad- 
way, N.  Y.  City. 

Bbady,  James,  Chicago,  Rock  Island  &  Pacific  Ry.,  Davenport,  la. 

Bbight,  J.  S.,  Jb.,  Sonora  Ry.,  Guaymas,  Mex. 

Bbown,  Edwabd  D.  B.,  Lehigh  Valley  R.  R.,  143  Liberty  St.,  N.  Y. 
City. 

Bbown,  Ebenezeb,  G.  T.  Ry.,  AUandale,  Ont. 

Bbowne,  J.  S.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Providence,  R.  I. 

Bbuge,  Robebt  J.,  P.,  C,  C.  ft  St.  L.  Ry.,  Logansport,  Ind. 

Bubnett,  James,  Govt.  Rys.,  Wellington,  New  Zealand. 

Bubpee,  Mobes,  Chief  Engr.  Bangor  ft  Aroostook  R.  R.,  Houlton, 
Me. 

Bubpee,  T.  C,  Engr.  M.  of  W.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Bubbell,  F.  L.,  C.  ft  N.  W.  Ry.,  Fremont,  Neb. 

C 

Caldwell,  J.  M.,  Chicago,  Ind.  ft  Louisville  R.  R.,  Lafayette,  Ind. 
Canty,  John  P.,  Fitchburg  Div.,  B.  ft  M.  R.  R.,  Fitchburg,  Mass. 
Cabmichael,  William,  1131  Van  Buren  St.,  Topeka,  Kan. 
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Oabpenteb,  James  T.,  St  Louis  Div.,  Southern  Ry.,  Princeton,  Ind. 
Oabb,  Chables,  Michigan  Central  R.  R.,  Jackson,  Mich. 
Gabtlidge,  C.  H.,  Bridge  Engr.,  C.  B.  ft  Q.  Ry.,  Chicago,  111. 
Causey,  T.  A.,  706  2d  St.,  Ft.  Scott,  Kan. 
Causey,  W.  B.,  Chicago  ft  Alton  Ry.,  Bloomington,  111. 
Clapp,  S.  F.,  G.  C.  ft  S.  F.  Ry.,  Temple,  Tex. 
Clabk,  Wm.  M.,  New  Castle  Div.,  B.  ft  O.  R.  R.,  Warren,  Ohio. 
Cleaveland,  H.  D.,  Bessemer  ft  Lake  Erie  R.  R.,  Greenville,  Pa. 
Clough,  Fbank  M.,  a.  T.  ft.S.  F.  Ry.,  San  Marcial,  N.  M. 
CoBBiGAN,  C.  S.,  G.  H.  ft  S.  A.  Ry.,  San  Antonio,  Tex. 
Cummin,  Joseph  H.,  Long  Island  R.  R.,  Jamaica,  N.  T. 
Cunningham,  A.  O.,  Bridge  Engr.,  Wabash  R.  R.,  St  Louis,  Mo. 

D 

Danes,  William  S.,  Eastern  Diy.,  Wabash  R.  R.,  102  Ewing  St» 
Peru,  Ind. 

Davis,  Chables  Henby,  Barclay  R.  R.,  25  Broad  St,  N.  Y.  City. 

Dawley,  W.  S.,  Chief  Engr.  C.  ft  E.  I.  R.  R.,  Chicago,  111. 

Desilets,  L.  P.,  C.  G.  W.  Ry.,  Des  Moines,  la. 

DoucET,  A.  E.,  Chief  Engr.  Q.  ft  L.  St.  John  Ry.,  Quebec. 

Dbake,  R.  M.,  Asst  Engr.,  Southern  Pacific  Co.,  San  Francisco, 
Cal. 

Dbapeb,  F.  O.,  Illinois  Central  R.  R.,  Freeport,  111. 

Dwyeb,  Wm.  a.,  432  Pearl  St,  Buffalo,  N.  Y. 

E 

Edingeb,  Feed  S.,  Southern  Pacific  Co.,  San  Francisco,  Cal. 
Eggleston,  William  O.,  Erie  R.  R.,  93  First  St,  Huntington,  Ind. 
Eggleston,  H.  H.,  Cent  Ind.  Ry.,  Anderson,  Ind. 

F 

FiNDLEY,  A.,  G.  T.  Ry.,  Montreal,  Canada. 

FiNLEY,  W.  H.,  Prin.  Asst  Engr.  C.  ft  N.  W.  Ry.,  Chicago,  111. 

FisHEB,  E.,  Missouri  Pacific  Ry.,  Pacific,  Mo. 

Flint,  C.  F.,  Central  Vermont  R.  R.,  St  Albans,  Vt 

Floben,  E.  R.,  C.  R.  I.  ft  P.  Ry.,  Fairbury,  Neb. 

FoET,  William  A.,  Southern  Ry.,  Columbia,  S.  C. 

Fbaseb,  James,  New  South  Wales  Govt.  Rys.,  Sydney,  N.  S.  W. 
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o 

Oagnon,  Ed.,  Minn,  ft  St.  L.  R.  H.,  Minneapolis,  Minn. 

CfEABY,  Syltesteb,  Penn.  Lines  W.  of  Pitts.,  Cambridge,  0. 

Oeoboe,  W.  J.,  Western  Australia  Govt  Rys.,  Perth,  Western  AusI 

OiLBEBT,  James  D.,  A.,  T.  ft  S.  F.  Ry.,  Topeka,  Kan. 

GiLCHBiST,  Ed.  M.,  C.  B.  &  Q.  Ry.,  Centerville,  la. 

OoLDMABK,  Henbt,  Chief  Engineer's  office  C.  P.  Ry.,  Montreal,  Can. 

GoocH,  C.  W.,  1325  W.  9th  St.,  Des  Moines,  la. 

GooDALE,  L.  F.,  C.  B.  ft  Q.  Ry.,  room  610  Globe  Democrat  Build- 
ing, St  Louis,  Mo. 

Govern,  Edw.  J.,  Buffalo,  Rochester  ft  Pittsburgh  Ry.,  Rochester, 
N.  Y. 

Gbaham,  Wm.,  B.  ft  O.  R.  R.,  Mt  Royal  Sta.,  Baltimore,  Md. 

Gbeen,  E.  H.  R.,  Texas  Midland  R.  R.,  Terrell,  Texas. 

Gbeineb,  J.  E.,  B.  ft  O.  R.  R.,  Baltimore,  Md. 

Gnnx,  B.  A.,  Georgia  R.  R.,  Camok,  Ga. 

GuTELiTjs,  F.  P.,  Engr.  M.  of  W.,  C.  P.  Ry.,  Montreal,  Canada. 

H 

Hain,  J.  C,  Engr.  Perm.  Const,  C.  M.  ft  St  P.  Ry.,  Chicago,  111. 

Hall,  Thos.,  M.  C.  R.  R.  (Canada  Div.),  St.  Thomas,  Ont 

Halbey,  W.  C,  C.  ft  N  W.  Ry.,  Eagle  Grove,  la. 

Hanks,  Geo.  E.,  Pere  Marquette  R.  R.,  East  Saginaw,  Mich. 

Habt,  a.  J.,  C.  M.  ft  St.  P.  Ry.,  Minneapolis,  Minn. 

Habtley,  Jauies,  Northern  Pacific  Ry.,  Staples,  Minn. 

Habwio,  William  E.,  Lehigh  Valley  R.  R.,  Phillipsburg,  N.  J. 

Hawkins,  E.  P.,  M.  ft  O.  R.  R.,  Okolona,  Miss. 

Heflin,  R.  L.,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 

Helmebs,  N.  F.,  Northern  Pac.  Ry.,  Staples,  Minn. 

Hendbigks,  V.  K.,  B.  ft  0.  R.  R.,  Baltimore,  Md. 

Henson,  H.  M.,  Chesapeake  ft  Nashville  Ry.,  Gallatin,  Tenn. 

Higoins,  H.  K.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  28  Dlx  St,  Dorchester, 
Mass. 

Holmes,  H.  E.,  Central  Vt  R.  R.,  New  London,  Conn. 

HoBNiNO,  Henby  a.,  Mich.  Cent.  R.  R.,  Niles,  Mich. 

Howe,  J.  H.,  Union  Pacific  R.  R.,  Omaha,  Neb. 

HxTDSON,  Ben,  K.  C.  ft  C.  R.  R.,  Union,  Mo. 
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Hull,  K.  S.,  Gulf,  Col.  &  S.  F.  Ry.,  Beaumont,  Texas. 

Hume,  B.  S.,  Western  Australia  Govt  Rys.,  Fremantle,  Western 
Australia. 

Humphreys,  Thos.,  Southern  Pacific  Co.,  Bakersfield,  Cal.    • 

HuNciKEB,  John,  C.  &  N.  W.  Ry.,  Chicago,  111. 

HuBST,  Walter,  C.  B.  &  Q.  Ry.,  St.  Joseph,  Mo. 

I 

INGALLS,  F.,  Northern  Pacific  Ry.,  Jamestown,  N.  D. 
Ingram,  Flotd,  Louisville  &  Nashville  R.  R.,  Erin,  Tenn. 

J 

Jaroine,  Hugh,  Engr.,  Intercolonial  Ry.,  Moncton,  K.  B. 

Johnson,  J.  E.,  Rutland  R.  R.,  Rutland,  Vt. 

Johnson,  Phelps,  Manager  Dom.  Bridge  Co.'s  System,  Windsor 
Hotel,  Montreal. 

Jonah,  Frank  G..  Chief  Engr.  St.  L.,  B.    &   Mex.   Ry.,    Corpus 
Christi,  Texas. 

K 

Keefe,  David  A.,  Lehigh  Valley  R.  R.,  Athens,  Pa. 

Keen,  Wm.  H.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Hartford,  Conn. 

Keith,  Herbert  C,  McArthur  Bros.  Co.,  Chicago,  111. 

Kelly,  C.  W.,  C.  ft  N.  W.  Ry.,  Boone,  la. 

KiLLAM,  A.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 

KnxEBREW,  O.  D.,  Res.  Engr.,  Southern  Ry.,  Columbia,  S.  C. 

King,  A.  H.,  Oregon  Short  Line  R.  R..  Salt  Lake  City,  Utah. 

King,  Chas.  F.,  C.  &  N  W.  Ry.,  Norfolk.  Neb. 

Kleeteld,  W.  M.,  Jr.,  N.  Y.  C.  &  H.  R.  R.  R.,  Mohawk  Div.,  Utica, 

N.  Y. 
Klumpp,  G.  J.,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 

L 

Lacy,  J.  D.,  G.  T.  Ry.,  Durand,  Mich. 

LaFountain,  N.  H.,  C,  M.  ft  St.  Paul  Ry.,  Chicago,  111. 

Lantry,  J.  W.,  N.  Y.  C.  ft  H.  R.  R.  R.,  Weehawken,  N.  J. 
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Laboe,  C.  M.,  Pa.  Lines  W.  of  Pitts.,  Jamestown,  Pa. 

Labson,  G.,  C,  St  P.,  M.  &  O.  Ry.,  Spooner,  Wis. 

LdLYTHXD,  E.  N.,  Chicago  Terminal  Transfer  R.  R.,  353  Grand  Cen- 
tral Passenger  Sta.,  Chicago,  111. 

Leajke,  ThosAs  S.,  111.  Cent.  R.  R.,  902  No.  1  Park  Row,  Chicago, 
111. 

Leavitt,  Fkank  J.,  Boston  &  Maine  R.  R.,  Sanbornville,  N.  H. 

Lemond,  J.  S.,  Southern  Ry.,  Atlanta,  Ga. 

LiOHTY,  C.  A.,  C.  &  N.  W.  Ry.,  Fond  du  Lac,  Wis. 

Lilly,  G.  0.,  111.  Cent.  R.  R.,  Carbondale,  111. 

Lloyd,  Fbedebick  F.,  Western  Div.,  So.  Pac.  Co.,  Oakland  Pier,  Cal. 

LouoHEBY,  E.,  Texas  &  Pacific  Ry.,  Marshall,  Texas. 

LouGHNANE,  George,  C.  ft  N.  W.  Ry.,  Mason  City,  la. 

LowETH,  C.  F.,  Bngr.  ft  Supt.  B.  &  B.,  C,  M.  &  St.  P.  Ry.,  Chicago, 
111. 

LuM,  D.  W.,  Ch.  Engr.  M.  of  W.,  Southern  Ry.,  Washington,  D.  C. 

Lydston,  Wm.  a.,  Boston  &  Maine  R.  R.,  Salem,  Mass. 


M 

Macy,  Elbebt  C,  Prin.  Asst.  Engr.,  C.  G.  W.  Ry.,  St.  Paul,  Minn. 

Mallabd,  Chables  C,  Asst.  Supt.  Southern  Pacific  Co.,  Lafayette, 

La. 
Mann,  J.  M.,  Ft.  Worth  ft  Denver  City  Ry.,  Ft  Worth,  Tex. 
Mabkley,  Aabon  S.,  Chicago  ft  Eastern  111.  R.  R.,  Danville,  111. 
Mabkley,  John  H.,  Toledo,  Peoria  ft  Western  Ry.,  Peoria,  111. 
Mabye,  Bubton,  Southern  Ry.,  Richmond,  Va. 
McCann,  Edwin,  A.,  T.  &  S.  F.  Ry.,  Wellington,  Kansas. 
MgCobmaok,  J.  W.,  C,  St.  P.,  M.  ft  O.  Ry.,  Altoona,  Wis. 
McDonald,  A.,  T.  ft  N.  0.  Ry.,  Houston,  Texas. 
McGbath,  H.  I.,  Intercolonial  Ry.,  Moncton,  N.  B. 
McGonaolb,  W.  a.,  1st  Vice-Pres.,  D.  M.  ft  N.  Ry.,  Duluth,  Minn. 
MgIlwain,  J.  T.,  B.  ft  O.  R.  R.,  Akron,  O. 
MoIvEBS,  B.  T.,  St.  Paul  ft  Duluth  Ry.,  St.  Paul,  Minn. 
MoIntybe,  James,  136  Sawtelle  Ave.,  Cleveland,  Ohio. 
McKee,  D.  L.,  Pittshurg  ft  Lake  Erie  R.  R.,  McKee's  Rocks,  Pa. 
McKee,  Henby  C,  C.  of  Ga.  Ry.,  Box  66,  Macon,  Ga. 
McKee,  R.  J.,  111.  Cent  R.  R.,  Clinton,  111. 
20 
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MgKenzie,  W.  B.,  Chief  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

McLean,  Neil,  Erie  R.  R.,  Huntington,  Ind. 

McNab,  a.,  Pere  Marquette  R.  R.,  Holland,  Mich. 

Mellob,  W.  J.,  M.  L.  &  T.  R.  R.  &  S.  S.  Co.*  Algiers,*  La. 

Mebsick,  a.  W.,  Chicago  &  North  Western  Ry.,  Boone,  la. 

Miller,  A.  F.,  Penn.  Lines  West  of  Pitts.,  38  W.  Van  Buren  St, 
Chicago,  111. 

Millett,  Geo.  C,  El  Paso,    Northeastern    System,    Alamogordo, 

N..M. 

Mills,  R.  P.,  N.  Y.  C.  &  H.  R.  R.  R.,  138th  St,  Mott  Haven,  N.  Y. 

Mitchell,  Geo.  A.,  G.  T.  Ry.,  Toronto,  Ont 

Montzheimer,  Arthur,  Chief  Engr.,  E.,  J.  &  E.  Ry.,  Joliet,  111. 

Morg.\n,  J.  W.,  Southern  Ry.,  Columbia,  S.  C. 

Morgan,  T.  H.,  Gulf,  Colorado  &  S.  F.  Ry.,  Cleburne,  Texas. 

Morrill,  H.  P.,  C.  &  N.  W.  Ry.,  Madison,  Wis. 

Morrill,  C.  R.,  G.  H.  &  S.  A.  Ry.,  El  Paso,  Texas. 

Motley,  P.  B.,  Canadian  Pacific  Ry.,  Montreal,  Canada. 

Mountain,  Geo.  A.,  Chief  Engr.,  the  Ry.  Commission  of  Canada, 
Ottawa. 

MoNSARRAT,  C.  N.,  Engr.  of  Bridges,  C.  P.  Ry.,  Montreal. 

Mounttort,  Albert,  Boston  &  Maine  R.  R.,  Nashua,  N.  H. 

MuNSTER,  A.,  Actg.  Ch.  Engr.,  C.  G.  W.  Ry.,  St  Paul,  Minn. 

Mustain,  Sam,  Sonora  Ry.,  Carbo,  Mexico. 


N 

Neff,  J.  L.,  Union  Pacific  R.  R.,  Omaha,  Neb. 
Nelson,  O.  T..  Atl.  &  W.  Pt.,  &  W.  Ry.  of  Ala.,  Montgomery,  Ala. 
NicKERSON,  R.  A.,  C.  &  N.  W.  Ry.,  Chicago,  111. 
Noon,  W.  M.,  Duluth.  South  Shore    &    Atlantic   Ry.,  Marquette 
Mich. 


Olney,  a.  C,  Charleston,  S.  C. 

OsBORN,  Frank  C,  Civil  Engr.,  Osborn  Building,  Cleveland.  O. 

Osgood,  Cleon  S.,  Portland  &  Rumford  Falls  Ry.,  Rumford  Falls. 
Me. 
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Page,  Adna  A.,  Boston  &  Maine  R.  R.,  Boston,  Mass. 

Pabk,  F.  L.,  C,  R.  I.  &  P.  Ry.,  Topeka,  Kan. 

Pabkeb,  J.  F.,  Southern  Cal.  Ry.,  San  Bernardino,  Cal.  , 

Pabks,  J.,  Union  Pacific  R.  R.,  Denver,  Col.,  room  24  Union  Depot. 

Pattebsox,  Geo.  J.,  Central  Vermont  R.  R.,  Waterbury,  Vt. 

Pattebson,  Samuel  F.,  Boston  ft  Maine  R.  R.,  Concord,  N.  H. 

Patton,  a.  EJ.,  G.  T.  Ry.,  Montreal. 

Pelham»  J.  F.,  Brie  R.  R.,  Avon,  N.  Y. 

Penwell,  John  N.,  L.  E.  ft  W.  Ry.,  Tipton,  Ind. 

Perkins,  H.  D.,  C.  ft  B.  I.  R.  R.,  Villa  Grove,  111. 

Pebbt,  W.  W.,  Phila,  &  Reading  Ry.,  147  Market  St.,  Williams- 
port,  Pa. 

Pettis,  Willabd  A.,  N.  Y.  C.  ft  H.  R.  R.  R.,  73  Glendale  Park, 
Rochester,  N.  Y. 

Phillips,  Henby  W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  So.  Braintree,  Mass. 

PiCKEBiNO,  B.  F.,  Boston  ft  Maine  R.  R.,  Sanbornville,  N.  H. 

PiGSFOBD,  C.  A.,  Mobile  ft  Bay  Shore  Ry.,  Coden,  Ala. 

Pool,  J.  R.,  Choc,  Oklahoma  ft  Gulf  R.  R.,  Little  Rock,  Ark. 

PoBTEB,  L.  H.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Franklin,  Mass. 

Powell,  W.  T.,  Colorado  ft  Southern  R.  R.,  Denver,  Col. 

Powers,  George  F.,  C,  L.  S.  ft  E.  Ry.,  Joliet,  111. 

R 

Reab,  Geo.  W.,  So.  Pacific  Co.,  San  Francisco,  Cal. 

Reed,  William,  Jb.,  111.  Cent.  R.  R.,  Fort  Dodge,  Iowa. 

Reid,  R.  H.,  L.  S.  ft  M.  S.  Ry.,  Cleveland,  Ohio. 

Rettinohotjse,  H.,  C.  ft  N.  W.  Ry.,  Kaukauna,  Wis. 

Reynolds,  Edwabd  F.,  C.  ft  N.  W.  Ry.,  Antigo,  Wis. 

RiGHEY,  C.  W.,  West  Penn.  Div.  P.  R.  R.,  Box  28,  Allegheny,  Pa. 

RiNKY,  M.,  C.  ft  N.  W.  R.  R.,  Baraboo,  Wis. 

Robertson,  Daniel,  Southern  Pacific  Co.,  West  Oakland,  Cal. 

Robinson,  W.  M.,  Georgia  R.  R.,  Augusta,  Ga. 

Robinson,  J.  S.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Rogers,  James,  N.  Y.,  C.  ft  St.  L.  R.  R.,  Fort  Wayne,  Ind. 

Rogers,  Walteb  A.,  C.  E.,  1203  Manhattan  Building,  Chicago,  111. 

Ross,  A.  J.,  G.  H.  ft  S.  A.  Ry.,  El  Paso,  Texas. 


1 
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Robs,  R.  K.,  G.  &  G.  T.  Ry.,  Ionia,  Mich. 

RouNBEvnxE,  D.,  C.  ft  N.  W.  Ry.,  Kaukauna,  Wis. 

Russell,  W.  B.,  Temiskaming  ft  N.  Ontario  Ry.,  North  Bay,  On- 
tario. 


S 

Sampson,  Geo.  T.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Boston,  Mass. 

Sattley,  R.  C,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

ScHALL,  Fbedebigk  E.,  Bridge  Engr.,  Lehigh  Valley  R.  R.,  South 
Bethlehem,  Pa. 

Sohindleb,  a.  D.,  San  Fran,  ft  San  Joaquin  Valley  Ry.,  Stockton, 
Gal. 

ScHULTZ,  W.  T.,  B.  ft  O.  R.  R.,  Zanesville,  Ohio. 

ScHWABTZ,  John,  C.,  St.  P.,  M.  ft  O.  Ry.,  Emerson,  Neb. 

Sefton,  Thomas,  Intercolonial  Ry.,  Moncton,  N.  B. 

Seliq,  a.  G.,  Asst.  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Shane,  A.,  Toledo,  St.  L.  ft  Kansas  City  R.  R.,  Frankfort,  Ind.' 

Shaepe,  D.  W.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  New  London,  Gt 

Sheldon,  J.  B.,  New  York,  New  Haven  ft  Hartford  R.  R.,  Provi- 
dence, R.  I. 

Shope,  D.  A.,  A.  T.  ft  S.  F.  Ry.  (Goast  Lines),  Winslow,  Ariz. 

Shobt,  M.  D.,  E.  J.  ft  E.  Ry.,  Joliet,  III. 

Small,  H.,  G.  H.  ft  S.  A.  Ry.,  San  Antonio,  Texas. 

Smith,  Oilman  W.,  American  Bridge  Go.,  13  Monadnock  Block, 
Ghicago,  111. 

Smith,  W.  E.,  Ghicago,  Mil.  ft  St  Paul  Ry.,  752  Augusta  St,  Chi- 
cago, 111. 
Smith,  L.  D.,  Gulf,  Colorado  ft  Santa  Fe  Ry.,  Galveston,  Texas. 
Snow,  J.  P.,  Bridge  Engineer,  B.  ft  M.  R.  R.,  Boston,  Mass. 
SoissoN,  J.  L.,  22  Chatham  St,  Norwalk,  Ohio. 
Soles,  G.  H.,  Pitts,  ft  L.  E.  R.  R.,  Pittsburg,  Pa. 
Spauldino,  E.  C.,  Boston  ft  Maine  R.  R.,  St.  Johnsbury,  Vt 
Stannabd,  James,  Wabash  R.  R.,  Moberly,  Mo. 
Staten,  Joseph  M.,  Chesapeake  ft  Ohio  Ry.,  Richmond,  Va. 

Stepfens,  Wm.  F.,  Asst  Engr.,  N.  Y.  C.  ft  H.  R.  R.  R.,  5  Vander- 

bilt  Ave.,  N.  Y.  City. 
Stern,  I.  F.,  Gen.  Bridge  Insp.,  G.  ft  N.  W.  Ry.,  Chicago,  IlL 
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Stimsox,  p.  C,  C.  &  N.  W.  Ry.,  Baraboo,  Wis. 

SwBATT,  B.  J.,  C.  &  N.  W.  Ry.,  Boone,  la. 

SWBNSON,  P.,  M.,  St.  P.  &  S.  Ste  M.  Ry.,  Minneapolis,  Minn. 

T 

Tanneb,  Frank  W.,  Mo.  Pac.  Ry.,  Atchison,  Kan. 

Tatlob,  J.  C,  Northern  Pacific  Ry.,  Glendive,  Mont 

Thanheiser,  C.  a.,  T.  &  N.  0.  R.  R.  .&  G.  H.  &  N.  R.  R.,  Houston, 
Texas. 

Thompson,  Henby  C,  N.  Y.  C.  ft  H.  R.  R.  R.,  Weehawken,  N.  J. 

Thobn,  J.  O.,  C,  B.  ft  Q.  Ry.,  Beardstown,  111. 

TowNE,  W.  J.,  Chicago  ft  Northwestern  Ry.,  No.  1  West  Kinzle  St, 
Chicago,  111. 

Travis,  Q.  J.,  Ft  Worth  ft  Denver  City  Ry.,  Ft  Worth,  Texas. 

Tbippb,  H.  M.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Tboup,  Geo.  C,  Govt  Rys.,  Wellington,  New  Zealand. 

Tuokeb,  M.  F.,  Central  of  Georgia  Ry.,  Americus,  Ga. 

Tye,  W.  F.,  Asst  Chief  Engr.,  C.  P.  Ry.,  Montreal. 

V 

Vandbgbift,  C.  W.,  C.  ft  O.  Ry.,  Huntington  Div.,  Alderson,  W.  Va. 

W 

WA00027ER.  W.  C.  111.  Cent  R.  R.,  Central  City,  Ky. 

Waldbn,  H.  A.,  C.  ft  N.  W.  Ry.,  Boone,  la. 

Walker,  I.  0.,  Asst  Engr.,  N.  C.  ft  St  L.  Ry.,  Paducah,  Ky. 

Watson,  P.  N.,  Maine  Central  R.  R.,  5  Noble  St.,  Brunswick,  Me. 

Webstbb,  J.  T.,  M.  C.  R.  R.,  Canada  Div.,  St  Thomas,  Ont 

Welker,  Geoboe  W.,  Southern  Ry.,  Alexandria,  Va. 

Wells,  J.  M.,  A.  T.  ft  S.  F.  Ry.,  Chillicothe,  111. 

Wheaton,  L.  H.,  The  Coast  Railway  of  Nova  Scotia,  Yarmouth, 
N.  S. 

White,  I.  F.,  C,  H.  ft  D.  Ry.,  Hamilton,  Ohio. 

White,  I.  H.,  Chief  Engineer,  H.  ft  S.  W.  Ry.,  Bridgewater,  N.  S. 

Wilkinson,  John  M.,  Cin.  Northern  R.  R.,  702  N.  Washington 
St,  Van  Wert  Ohio. 

Wilkinson,  W.  H.,  Erie  R.  R.,  Elmira,  N.  Y. 
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Williams,  Abthub,  Wellington  &  Manawata  Ry.,  Wellington,  N.  Z. 

Williams,  M.  R.,  A.  T.  &  S.  F.  Ry.,  Las  Vegas,  N.  M. 

WiNTEB,  A.  E.,  C.  ft  N.  W.  Ry.,  No.  1  W.  Kinzie  St,  Chicago,  111. 

Wise,  E.  F.,  111.  Central  R.  R.,  Waterloo,  la. 

Witt,  C.  C,  C.  ft  N.  W.  Ry.,  Chicago,  111.  * 

Wright,  G.  A.,  C.  ft  E.  I.  R.  R.,  Danville,  111. 

Y 

Yaoeb,  Louis,  Nor.  Pac.  Ry.,  Minneapolis,  Minn. 
Yappen,  Adolph,  C,  M.  ft  St.  P.  Ry.,  Milwaukee,  Wis. 
Ybbeancb,  Wm.  B.,  South  Orange,  N.  J. 

Z 

ZiMMEBMAN,  A.,  Denver,  Col. 

ZiNCK,  K.  J.  C,  C,  R.  I.  ft  Pac.  Ry.,  Des  Moines,  la. 

ZooK,  D.  C,  Penn.  Lines  West  of  Pittsburg,  Ft.  Wayne,  Ind. 


LIFE   MEMBERS. 

Cbane,  Henby,  C.  ft  N.  W.  Ry.,  Janesville,  Wis. 
Fletcheb,  Holland  W.,  2376  California  Ave.,  Allegheny,  Pa. 
Fobeman,  John,  Phila.  ft  Read.  R.  R.,  Pottstown,  Pa. 
Walden,  W.  D.,  C.  ft  N.  W.  Ry.,  Clinton,  la. 
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DECEASED  MEMBERS. 

DeMabs,  James,  Wheeling  ft  L.  Erie  R.  R.,  Norwalk,  Ohio. 

DuxLAP,  H.,  Wabash  R.  R.,  Andrews,  Ind. 

FuLLEE,  C.  B.,  T.  H.  &  I.  R.  R.,  Terre  Haute,  Ind. 

Gbaham,  T.  B.,  Nor.  Pac.  Ry.,  Little  Falls,  Minn. 

HiNMAN,  G.  W.,  Louisville  &  Nashville  R.  R.,  Evansville,  Ind. 

ISADELL,  L.  S.,  O.  &  M.  R.  R.,  Lawrenceburgh,  Ind. 

LovETT,  J.  W.,  Southern  Ry.,  Atlanta,  Ga. 

Mabkuiy,  Abel  S.,  Pittsburg  ft  Western  Ry.  Co.,  Allegheny,  Pa. 

McGehee,  G.  W.,  Mobile  ft  Ohio  Railroad  Co.,  Okolona,  Miss. 

Miixineb,  S.  S.,  B.  ft  O.  S.  W.  Ry.,  Washington,  Ind. 

Mitchell,  J.  B.,  C,  C,  C.  ft  St.  L.  Ry.,  Indianapolis,  Ind. 

Mitchell,  W.  B.,  N.  Y.,  P.  ft  O.  R.  R.,  Gallon,  Ohio. 

Peck,  R.  M.,  Missouri  Pac.  ft  St.  L.,  I.  M.  ft  S.  Ry.,  Pacific,  Mo. 

Reid,  Geobqe  M.,  L.  S.  ft  M.  S.  R.  R.,  Cleveland,  Ohio. 

Spaffobd,  L.  K.,  K.  City,  Fort  Scott  ft  Memphis  Ry.,  Kansas  City, 
Mo. 

Spanqler,  J.  A.,  B.  ft  O.  Ry.,  Washintgon,  Pa. 

Taylob,  J.  W.,  Terminal  R.  R.  Association  of  St.  Louis,  St.  Louis, 
Missouri. 

Thompson,  N.  W.,  P.,  F.  W.  ft  C.  Ry.,  Ft.  Wayne,  Ind. 

TozzEB,  William  S.,  C.  ft  O.  R.  R.,  Cincinnati,  Ohio. 

Tbaltman,  J.  J.,  S.  C.  R.  R.,  Edgefield,  S.  C. 

WoBDEN,  Q.  G.,  S.  F.  Pac.  R.  R.,  Wlnslow,  Ariz. 


MEMBERSHIP  AND  MILEAGE  OF  RAILWAYS  REPRE- 
SENTED IN  THE  ASSOCIATION  OF  RAILWAY 
SUPERINTENDENTS  OF  BRIDGES 
AND  BUILDINGS. 


Name  of  Road  and  Membership.                                 Members. 
Atchison,  Topeka  &  Santa  F6  Railway 5 

F.  M.  Clough,  San  Marcial,  N.  M. 
J.  D.  Gilbert,  Topeka,  Kan. 

E.  A.  McCann,  Wellington,  Kan. 

J.  M.  Wells,  Chillicothe,  111. 

M.  R,  Williams,  Las  Vegas,  N.  M. 

Atchison,    Topeka    ft    Santa    F6    Railway    (Coast 

Lines) 3 

R.  J.  Arey,  Williams,  Ariz. 
E.  E.  Ball,  Williams,  Ariz. 
D.  A.  Shope,  Winslow,  Ariz. 

Atlanta  ft  West  Point  Railroad,  and  Western  Rail- 
way of  Alabama  1 

O.  T.  Nelson,  Montgomery,  Ala. 

Atlantic  Coast  Line  (Plant  System)  Railroad 1 

W.  E.  Bell,  Thomasville,  Ga. 

Baltimore  ft  Ohio  Railroad   7 

G.  W.  Andrews,  Baltimore,  Md. 
W.  M.  Clark,  Warren,  O. 
William  Graham,  Baltimore,  Md. 
J.  E.  Greiner,  Baltimore,  Md. 

V.  K.  Hendricks,  Baltimore,  Md. 
J.  T.  Mcllwain,  Akron,  O. 
W.  T.  Schultz,  Zanesville,  O. 

Bangor  ft  Aroostook  Railroad  2 

W.  E.  Alexander,  Houlton,  Me. 
M.  Burpee,  Houlton,  Me. 

Barclay  Railroad  1 

C.  H.  Davis,  New  York  City. 

Bessemer  ft  Lake  Erie  Railroad 1 

H.  D.  Cleaveland,  Greenville,  Pa. 


Mileage. 
5,031 


1,937 


225 


4.085 


4,410 


413 


14 


2ie 
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Boston  &  Maine  Railroad  11  2,290 

Cyrus  P.  Austin,  Medford,  Mass. 
C.  C.  Battey,  Concord,  N.  H. 
J.  P.  Canty,  Fitchburg,  Mass. 
P.  J.  Leavitt,  Sanborn ville,  N.  H. 
William  A.  Lydston,  Salem,  Mass. 
Albert  Mountfort,  Nashua,  N.  H. 

A.  A.  Page,  Boston,  Mass. 

S.  P.  Patterson,  Concord,  N.  H. 

B.  F.  Pickering,  Sanbornville,  N.  H. 
J.  P.  Snow,  Boston,  Mass. 

B.  C.  Spaulding,  St.  Johnsbury,  Vt. 

Buffalo,  Rochester  &  Pittsburg  Railway  1  475 

E.  J.  Govern,  Rochester,  N.  Y. 

Canada  Atlantic  Railway  1  46S 

George  A.  Mountain,  Ottawa,  Ont. 

Canadian  Pacific  Railway 5  8,183 

Henry  Goldmark,  Montreal,  P.  Q. 

F.  P.  Gutelius,  Montreal,  P.  Q. 
P.  B.  Motley,  Montreal,  P.  Q. 

C.  N.  Mousarrat,  Montreal,  P.  Q. 
W.  F.  Tye,  Montreal,  P.  Q. 

Central  Indiana  Railway   1     .  128 

H.  H.  Eggleston,  Anderson,  Ind. 

Central  of  Georgia  Railway  '2  1,869 

H.  C.  McKee,  Savannah,  Ga. 

M.  F.  Tucker,  Americus,  Ga.  * 

Central  Railroad  of  New  Jersey 1  685 

A.  L.  Bowman,  New  York  City. 

Central  Vermont  Railway 3  531 

C.  F.  Flint,  St.  Albans,  Vt. 

H.  E.  Holmes,  New  London,  Conn. 

G.  J.  Patterson,  Waterbury,  Vt. 

Chesapeake  &  Nashville  Railway  1  48 

H.  M.  Henson,  Gallatin,  Tenn. 

Chesapeake  &  Ohio  Railway 2  1,670 

J.  M.  Staten,  Richmond,  Va. 

C.  W.  Vandegrift,  Alderson,  W.  Va. 

Chicago  ft  Alton  Railway 1  908 

W.  B.  Causey,  Bloomington,  111. 
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Chicago  &  Eastern  Illinois  Railroad 3  823 

A.  S.  Markley,  Danville,  111. 
H.  D.  Perkins  Villa  Grove,  111. 
G.  A.  Wright,  Danville,  111. 

Chicago  ft  North  Western  Railway 31  7,363 

L.  J.  AndBrson,  Escanaba,  Mich. 

P.  H.  Bainbridge.  Chicago,  111. 

W.  Beaban,  Winona,  Minn. 

F.  L.  Burrell,  Fremont,  Neb. 

Henry  Crane  (retired),  Janesville,  Wis. 

W.  H.  Finley,  Chicago,  111. 

H.  W.  Fletcher  (Retired),  Allegheny  Pa. 

W.  C.  Halsey,  Eagle  Grove,  la. 

John  Hunciker,  Chicago,  111. 

C.  W.  Kelly,  Boone,  la. 

C.  F.  King,  Norfolk,  Neb.. 

C.  A.  Lichty,  Fond  du  Lac,  Wis. 
George  Loughnane,  Mason  City,  la. 

A.  W.  Merrick,  Boone,  la. 
H.  P.  Morrill,  Madison,  Wis. 
R.  A.  Nickerson,  Chicago,  111. 

H.  Rettlnghouse,  Kaukauna,  Wis. 

E.  F.  Reynolds,  Antigo,  Wis. 
M.  Riney,  Baraboo,  Wis. 

J.  S.  Robinson,  Chicag:o,  111. 

D.  Rounseville,  Kaukauna,  Wis. 
R.  C.  Sattley,  Chicago,  111. 

I.  F.  Stern,  Chicago,  111. 

F.  C.  Stimsoif,  Baraboo,  Wis. 

B.  J.  Sweat t,  Boone,  la. 
W.  J.  Towne,  Chicago,  111. 
H.  M.  Trippe,  Chicago,  111. 
H.  A.  Walden,  Boone,  la. 

W.  D.  Walden  (retired),  Clinton,  la. 
A.  E.  Winter,  Chicago,  111. 

C.  C.  Witt,  Chicago,  111. 

Chicago,  Burlington  ft  Quincy  Railway  and  K.  C, 

St.  Jo.  ft  C.  B.  Railway 5  8,738 

C.  H.  Cartlldge,  Chicago,  111. 

E.  M.  Gilchrist,  Centerville,  la. 
L.  F.  Goodale,  St.  Louis,  Mo. 
W.  Hurst,  St.  Joseph,  Mo. 

J.  O.  Thorn,  Beardstown,  111. 
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Chicago  Great  Western  Railway 3  1,321 

L.  P.  Desilets,  Des  Moines,  la. 

B.  C.  Macy,  St.  Paul,  Minn. 
A.  Munster,  St.  Paul,  Minn. 

Chicago,  Indianapolis  &  Louisville  Railway 1  536 

J.  M.  Caldwell,  Lafayette,  Ind.         ' 

Chicago,  Lake  Shore  &  ESastem  Railway 1  165 

G.  F.  Powers,  Joliet,  111. 

Chicago,  Milwaukee  ft  St.  Paul  Railway 6  7,080 

J.  C.  Hain,  Chicago,  111. 

A.  J.  Hart,  Minneapolis,  Minn. 

N.  H.  La  Fountain,  Chicago,  111. 

C.  F.  Loweth,  Chicago,  111. 
W.  E.   Smith,  Chicago,  111. 

A.  Yappen,  Milwaukee,  Wis. 

Chicago,  Rock  Island  ft  Pacific  Railway 6  6,836 

McClellan  Bishop,  Cbickasha,  I.  T. 
James  Brady,  Davenport,  la. 

B.  R.  Floren,  Falrbury,  Neb. 

F.  L.  Park,  Topeka,  Kan. 

J.  R.  Pool,  Little  Rock,  Ark. 
K.  J.  C.  Zinck,  Des  Moines,  la. 

Chicago,  St.  Paul,  Minneapolis  ft  Omaha  Railway        3  1,676 

G.  Larson,  Itasca,  Wis. 

J.  W.  McCormack,  Altoona,  Wis. 
John  Schwartz,  Emerson,  Neb. 

Chicago  Terminal  Transfer  Railroad 1  259 

B.  N.  Layfleld,  Chicago,  111. 

Cincinnati,  Hamilton  ft  Dayton  Railway 2  1,015 

J.  W.  Anderson,  Chillicothe,  O. 
I.  F.  White,  Hamilton,  O. 

Cincinnati  Northern  Railroad  1  236 

J.  M.  Wilkinson,  Van  Wert,  O. 

Coast  Railway  of  Nova  Scotia,  The 1 

'L.  H.  Wheaton,  Yarmouth,  N.  S. 

Colorado  ft  Southern  Railway 1  1,121 

W.  T.  Powell,  Denver,  Colo. 

Dnluth  ft  Iron  Range  Railroad   1  161 

R.  Angst,  Duluth,  Minn. 
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Duluth,  Missabe  ft  Northern  Railway  1  153 

W.  A.  McOonagle,  Duluth,  Minn. 

Duluth,  South  Shore  ft  Atlantic  Railway 1  569 

W.  M.  Noon,  Marquette,  Mich. 

Elgin,  Joliet  ft  Eastern  Railway 2  221 

A.  Montzheimer,  Joliet,  111. 
M.  D.  Short,  Joliet,  111. 

El  Paso  Northeastern  System  1  460 

George  C.  Millet,  Alamogordo,  N.  M. 

Erie  Railroad  (and  Chicago  ft  Erie)     4  2,423 

W.  O.  Eggleston,  Huntington,  Ind. 
Neil  McLean,  Huntington,  Ind. 
J.  F.  Pelham,  Avon,  N.  Y. 
W.  H.  Wilkinson,  Elmlra,  N.  Y. 

F6rt  Worth  ft  Denver  City  Railway 2  453 

J.  M.  Mann,  Fort  Worth,  Tex. 
O.  J,  Travis,  Fort  Worth,  Tex. 

Galveston,  Harrisburg  ft  San  Antonio  Railway  . .      4  917 

C.  S.  Corrigan,  San  Antonio,  Tex. 
C.  R.  Morrill,  El  Paso,  Tex. 
A.  J.  Ross,  El  Paso,  Tex. 
H.  Small,  San  Antonio,  Tex. 

Galveston,  Houston  ft  Northern  Railway  and  Texas 
ft  New  Orleans  Railroad   2  498 

A.  McDonald,  Houston,  Tex. 

C.  A.  Thauheiser,  Houston,  Tex. 

Georgia  Railroad  2  307 

B.  A.  Gulll,  Camok,  Ga. 

W.  M.  Robinson,  Augusta,  Ga. 

Grand  Trunk  Railway  System    7   '         4,177 

G.  J.  Bishop,  Durand,  Mich. 
Ebenezer  Brown,  Allandale,  Ont. 
A.  Findley,  Montreal,  P.  Q. 
J.  D.  Lacy,  Durand,  Mich. 
George  A.  Mitchell,  Toronto,  Ont. 
A.  B.  Patton,  Montreal,  P.  Q. 
R.  K.  Ross,  Ionia,  Mich. 

Gulf,  Colorado  ft  Sante  F6  Railway  4  1,328 

S.  F.  Clapp,  Temple,  Tex. 
K.  S.  Hull,  Beaumont,  Tex. 
T.  H.  Morgan,  Cleburne,  Tex. 
L.  D.  Smith,  Galveston,  Tex. 
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Halifax  ft  Southwestern  Railway  . . . 
I.  H.  White,  Bridgewater,  N.  S. 


Illinois  Central  Railroad 

F.  O.  Draper,  Freeport,  111. 
Thomas  S.  Leake,  Chicago,  111. 

G.  0.  Lilly,  Carbondale,  111. 
R.  J.  McKee,  Clinton,  111. 
William  Reed,  Jr.,  Fort  Dodge,  la. 
W.  C.  Waggoner,  Central  City,  Ky. 
E.  F.  Wise,  Waterloo,  la. 

Intercolonial  Railway 

T.  C.  Burpee,  Moncton,  N.  B. 
Hugh  Jardine,  Moncton,  N.  B. 
A.  E.  Klllam,  Moncton,  N.  B. 
H.  I.  McGrath,  Moncton,  N.  B. 
W.  B.  McKenzie,  Moncton,  N.  B. 
Thomas  Sefton,  Moncton,  N.  B. 

A.  C.  Selig,  Moncton,  N.  B. 

Jacksonville  ft  St.  Louis  Railway  

B.  F.  Bond,  Jacksonville,  111. 

Lake  Erie  ft  Western  Railway   

J.  N.  Penwell,  Tipton,  Ind. 

Lake  Shore  ft  Michigan  Southern  Railway 
R.  H.  Reid,  Cleveland,  O. 


Lehigh  ft  Hudson  River  Railway 

J.  B.  Barrett,  Warwick,  N.  Y. 

Lehigh  Valley  Railroad 

E.  B.  Ashby,  South  Bethlehem,  Pa. 
Walter  G.  Berg,  New  York  City. 
B.  D.  B.  Brown,  New  York  City. 
W.  B.  Harwig,  Phlllipsburg,  N.  J. 
R.  L.  Heflin,  Sayre,  Pa. 

David  A.  Keefe,  Athens,  Pa. 

F.  B.  Schall,  South  Bethlehem,  Pa. 

Long  Island  Railroad  

J.  H.  Cummin,  Jamaica,  N.  Y. 

Louisville  ft  Nashville  Railroad    

Floyd  Ingram,  Erin,  Tenn. 

Maine  Central  Railroad 

P.  N.  Watson,  Brunswick,  Me. 


H 


4,296 


1,351 


121 


719 


1,416 


90 


1,344 


392 

3,543 

821 
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Michigan  Central  Railroad    5  1,662 

S.  D.  Bailey,  Detroit,  Mich. 
Charles  Carr,  Jackson,  Mich. 
Thomas  Hall,  St.  Thomas,  Ont. 
Henry  A.  Homing,  Niles,  Mich. 
J.  T.  Webster,  St  Thomas,  Ont. 

Minneapolis  ft  St.  Louis  Railroad  1  642 

Ed.  Gagnon,  Minneapolis,  Minn. 

Minneapolis,  St.  Paul  ft  Sault  Ste.  Marie  Railway        2  1,698 

A.  Amos,  Minneapolis,  Minn. 
P.  Swenson,  Minneapolis,  Minn. 

Missouri  Pacific  Railway  System   2  6,151 

B.  Fisher,  Pacific,  Mo. 

P.  W.  Tanner,  Atchison,  K^. 

Mobile  ft  Ohio  Railroad 2  918 

E.  P.  Hawkins,  Okolona,  Miss. 

C.  A.  Pigsford,  Coden,  Ala. 

Mobile  ft  Bay  Shore  Railway  (see  Mobile  ft  Ohio) 

Nashville,  Chattanooga  ft  St.  Louis  Railway 1  1,200 

I.  O.  Walker,  Paducah,  Ky. 

New  South  Wales  Government  Railways    1  3,138 

James  Fraser,  Sydney,  N.  S.  W. 

New  York  Central  ft  Hudson  River  Railroad 8  2,881 

John  L  Banks,  New  York  City. 
William  Kleefeld,  Utica,  N.  Y. 
G.  J.  Klumpp,  Rochester,  N.  Y. 
J.  W.  Lantry,  Weehawken,  N.  J. 
R.  P.  Mills,  Mott  Haven,  N.  Y. 
W.  A.  Pettis,  Rochester,  N.  Y. 
William  P.  Steffens,  New  York  City. 
H.  C.  Thompson,  Weehawken,  N.  J. 

New  York,  Chicago  ft  St.  Lpuis  Railroad   1  523 

James  Rogers,  Fort  Wayne,  Ind. 

New  York,  New  Haven  ft  Hartford  Railroad 9  2,037 

Grosvenor  Aldrich,  lleadville,  Mass. 
J.  S.  Browne,  Providence,  R.  I. 
H.  K.  Higgins,  Dorchester,  Mass. 
William  H.  Keen,  Hartford.  Conn. 
H.  W.  Phillips,  Braintree,  Mass. 
L.  H.  Porter,  Franklin,  Mass. 
George  T.  Sampson,  Boston,  Mass. 
W.  D.  Sharpe,  New  London,  Conn. 
J.  B.  Sheldon,  Providence,  R.  I. 
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New  Zealand  Government  Railways  3  2.291 

C.  H.  Biss,  Auckland,  New  Zealand. 
James  Burnett,  Wellington,  New  Zealand. 
George  C.  Troup,  Wellington,  New  Zealand. 

Northern  Pacific  Railway 6  5,305 

James  Hartley,  Staples,  Minn. 
N.  F.  Helmers,  Staples,  Minn. 

F.  Ingalis,  Jamestown,  No.  Dak. 

B.  T.  Mclvers,  St.  Paul,  Minn. 
J.  C.  Taylor,  Glendive,  Mont. 
Louis  Yager,  Minneapolis,  Minn. 

Oregon  Short  Line  Railroad 1  1,266 

A.  H.  King,  Salt  Lake  City,  Utah. 

Pacific  Coast  Co.,  The,   1  143 

H.  W.  Bassett,  Seattle,  Wash. 

Pennsylvania  Lines  West  of  Pittsburg 5  2,943 

Robert  J.  Bruce,  Logansport,  Ind. 
S.  Geary,  Cambridge,  O. 

C.  M.  Large,  Jamestown,  Pa. 
A.  F.  Miller,  Chicago,  111. 

D.  C.  Zook,  Fort  Wayne,  Ind. 

Pennsylvania  Railroad    1  5,165 

C.  W.  Richey,  Allegheny,  Pa. 

Pere  Marquette  Railroad    2  2,108 

G.  E.  Hanks,  Saginaw,  Mich. 
A.  McNab,  Holland,  Mich. 

Philadelphia  &  Reading  Railway   2  1,468 

John  Foreman    (Retired),  Pottstown,   Pa. 
W.  W.  Perry,  Wllliamsport,  Pa. 

Pittsburg  &  Lake  Erie  Railroad 2  191 

D.  L.  McKee,  McKee's  Rocks,  Pa. 
G.  H.  Soles,  Pittsburg,  Pa. 

Portland  &  Rumf ord  Falls  Railway  1  68 

C.  S.  Osgood,  Rumf  ord  Falls,  Me. 

Quebec  &  Lake  St.  John  Railway  1  241 

A.  B.  Doucet,  Quebec,  Que. 

Rutland  Railroad 1  416 

J.  E.  Johnson,  Rutland,  Vt. 

St.  Joseph  ft  Grand  Island  Railway  1  313 

O.  H.  Andrews,  St.  Joseph,  Mo.' 
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St  Louis,  Brownsville  ft  Mexico  Railroad  1  14t 

Frank  G.  Jonah,  Corpus  Christl,  Tex. 

St.  Louis  ft  San  Francisco  Railroad    2  4,748 

W.  S.  Dawley,  Chicago,  111. 

Samuel  Boutin,  Cape  Girardeau,  Mo. 

St.  Louis,  Kansas  City  ft  Colorado  Railroad 1  262 

B.  M.  Hudson,  Union,  Mo. 

St.  Louis  Southwestern  Railway   1  1,309 

J.  S.  Berry,  Tyler,  Tex. 

San  Antonio  ft  Aransas  Pass  Railway  1  724 

William  Berry,  Yoakum,  Tex. 

Sonora  Railway  2  265 

J.  S.  Bright,  Guaymas,  Mex. 
S.  Munstain,  Carbo,  Mex. 

Southern   Railway    8  7,158 

James  T.  Carpenter,  Princeton,  Ind. 
William  A.  Fort,  Columbia,  S.  C. 
O.  D.  Killebrew,  Columbia,  S.  C. 
J.  S.  Lemond,  Atlanta,  Ga. 
D.  W.  Lum,  Washington,  D.  C. 

B.  Marye,  Richmond,  Ya. 
J.  W.  Morgan,  Columbia,  S.  C. 
G.  W.  Welker,  Alexandria,  Va. 

Southern  California  Railway   1  49d 

J.  F.  Parker,  San  Bernardino,  Cal. 

Southern  Pacific  Company    9  5,863 

F.  D.  Beal,  West  Oakland,  Cal. 
R.  M.  Drake,  San  Francisco,  Cal. 
F.  S.  Edinger,  San  Francisco,  Cal. 
Thomas  Humphreys,  Bakersfield,  Cal. 
F.  W.  Lloyd,  Oakland  Pier,  Cal. 

C.  C.  Mallard,  Lafayette,  La. 
W.  J.  Mellor,  Algiers,  La. 

George  W.  Rear,  San  Francisco,  Cal.  i 

Daniel  Robertson,  West  Oakland,  Cal.  ' 

Temiskaming  ft  Northern  Ontario  Railway 1  212  | 

W.  B.  Russell,  North  Bay,  Ont.  I 

Texas   ft   New    Orleans   Railroad   and    Galveston 
Houston  ft  Northern  Railway  1  4i98 

A.  McDonald,  Houston,  Tex.  j 

I 
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Texas  &  Pacific  Railway   1 

B.  Lough ery,  Marshall,  Tex. 

Texas  Midland  Railroad    ^ 1 

E.  H.  R.  Green,  Terrell,  Tex. 

Toledo,  Peoria  ft  Western  Railway   1 

J.  H.  Markley,  Peoria,  111. 

* 

Toledo,  St.  Louis  ft  Western  Railroad  1 

A.  Shane,  Frankfort,  Ind. 

Union  Pacific  Railroad   4 

J.  C.  Beye,  Kansas  City,  Mo. 
J.  H.  Howe,  Omaha,  Neb. 
J.  L.  Neff,  Omaha,  Neb. 
J.  Parks,  Denver,  Colo. 

Wabash  Railroad  4 

A.  C.  Blake,  Moberly,  Mo. 
A.  O.  Cunningham,  St.  Louis,  Mo. 
William  S.  Danefi,  Peru,  Ind. 
James  Stannard,  Moberly,  Mo. 

Wellington  ft  Manawata  Railway  (New  Zealand)        1 
Arthur  Williams,  Wellington,  New  Zealand. 

Western  Australia  GJovernment  Railways 2 

W.  J.  George,  Perth,  Western  Australia. 
E.  S.  Hume,  Fremantle,  Western  Australia. 

Miscellaneous    IG 

Total 293 


1,833 


125 


248 


450 


2,956 


2,516 


84 


1,516 


170.786 
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We  Have  Solved  the  Problem. 

NOW 
SMND  US  YOUR  ORDERS. 

American  Valve  &  Meter  Co., 

CINCINNATI,  OHIO. 


HIGH     GRADE 


posstf^  kirge  safptv  (actors,  regardless  ■ 
THE  BOOM  DERRICK 
is  the  most  eHictent  lifting  machine  for  r 
ns  and  yards. 

Will  LIFT  MORE  and  REACH  FAR 
other  device  in  common  use. 


^ERICAN  HOIST  AND  DERR 


HOISTING  MACHINERY 


H  IQ  H     GRADE 


ore  hlQM-GRADE  from  Track  Wheel  to  Boom  End 


Or      ^-^P  ci      isl  C  sMOT  3*^  orK 
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HOISTINQ  MACHINERY 


Metalastic  is  a  scientific  paint, 
based  on  scientific  formulas.  It 
is  a  practical  paint  for  use  on 
bridges  or  structural  iron  work 
of  any  kind. 

Metalastic  is  a  right  combina- 
tion of  specially  prepared  linseed 
oil,  good  graphite  and  other  inert 
material. 

Metalastic  dries  well  with  a 
durable  and  impervious  film  and 
absolutely  excludes  air  and  water 
from  the  surfaces  to  which  it  is 
applied.  It  is  very  elastic  and 
yields  readily  to  contraction  and 
expansion. 

Metalastic  is  most  economical 
-covers  the  largest  number  of 
square  feet  to  the  gallon. 


RAILWAY  SUPPLIES 

GOLD  MEDALS  *T  WOBLD'8  F*tR,  1804        


Sheffield  Motor  Cars 

FOR 

ODICK  IHSPECnOH  TRIPS 

Always  Ready 

Any  Spend  up  to  30  Miles 
an  hour 

The  Sheffleld 

IS  THE  EASIEST  RUNKDfG 

HAND  CAR 


SBND    FOR    CATAI.OGVB    NO.  4S3 

BARRETT  JACKS 

OF  ALL  KINDS 

FOR  EVERY  SERVICE 


TRACK  TOOLS  AND 

WATER  SUPPLIES 

CoallnET  Stations  Erected 


FAIRBANKS.  MORSE  &  CO. 

Chicago         St.  Paul  Cleveland  Minneapolis      St.  Louis 

ttotrofl  I>«nver  Louisville  san  Francisco    Kansas  Cllv 

Indianapolis  Portland.  Ore.  New  YorK  Cincinnati  Salt  LaKe  City 

Omaha  Los  Angeles  London.  Eng. 
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Gas  Hogines.  CoaliDg  Stations.       Water  Fixtures. 

Gasoline  Enines.        Water  Cranes.  Fittings. 

Water  Tanks.  Cast  Pipe. 

Water  Stations  Erected  Complete. 
Write  for  Catalogue. 


THE  OTTO  GAS  ENGINE  WORKS, 

T.  W.  snow,  Hanagrer. 
360  Dearborn  St.,  Chicago,  III. 


The  Ellis  Patent  Bumping  Posts 
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RAILWAY 
BUILDINGS 

AND 

BRIDGES 

STEEL 
BARGES      . 

AND 

HULLS 
STRUCTURAL  STEEL  FOR  EVERY  PURPOSE 

AMERICAN   BRIDGE  CO. 
OF  NEW  YORK 
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J744-8  Monadttock  Block,  ....  CHICAGO, 

CO/MTRACTI/MC  E/NCI/MEER, 

BUILDER  OF 

BRIDGES*  VIADUCTS  AND  STRUCTURAL  IRON  WORK, 

Improyed  Locomotiye  Tarn-Tables,  and  Hoyable  Bridges. 

GEO.  HcQUESTEN  &  CO., 

Southern  Pine,  Oak  Lumber  and  Timber, 

Hackmatacl^  Knees. 

28  KILBT  STREET,  BOSTON,  MASS. 
Docks,  Yard  and  Mill  at  170  Border  Street,  East  Boston,  Mass. 

PKANK  DOWST,  Pre*.  JOHN  DOWST,  Trrw. 

THE  HEAD  &  DOWST  CO., 

CONTRACTORS  AND  BUILDERS, 

Manufacturers  of  and  Wholesale  Dealers  in 

BRICK  AND  LUA^BER. 

Offl€«,  Oranite  Street,  cor.  Caoal,  __        -       .         •.,     -. 

opp.  Paasanffer  Station.  MailCliester,  N.  tl* 

The  Patterson-Sargent  Co., 

CLEVELAND,  OHIO, 

CHICAGO,  ILL..  NEW  YORK, 

Invite  correspondence  relative  to  their 

POK  ntOH  AHD  STEEL  COESTSUCTIOE. 


They  are  a  perfect  preventive  of  corrosion,  the  best  preservative 
known,  and  are  more  economical  than  Mineral  Paint. 


Samples  and  fUl  information  fornlshed  when  desired. 


'  BRAND.  ^^* 

BOSTON  &  LOCKPORT  BLOCK  CO, 

BLOCKS,  PUMPS. 
TRUCKS,  SHEAVES 

ESFECrXLn  HDXFTEO  ID  RltlLROAD  NOAK. 

Boston,  nass. 


Fire- Proof  and  Indestructible 

ROOFIHG 

For    shops,   save   your   sheHthing   and    lay    Terra    Cotta 
Roofing    Tilb,   either   for  open   wood   or   iron   con- 


For  depots,  lay  on  sheathin 


IVill  compete  with  Slate  in  prices. 


LUDOWIGI  ROOFING  TILE  60., 

508-509  Chamber  of  Commerce,  CHICAGO. 
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Tanks,  Spouts,  m  Fixtures, 
Water  Columns,  Valves, 


Estimates  on  Water  Stations  erected  com- 
plete, furnished  upqn  application. 
Write  for  plans. 


U.  S.  Wind   Engine 
&  Pump  Co., 


BATAVIA,  ILLINOIS. 


Practical 
$ugdc$tioii$ 


FOR 
CONSTRUCTION 

AND 

MAINTENANCE 

PAINTING 


Of  Steel  ana  metal  Surfaces 


PUBtlSBMD  FOR  FSEB  DISTRIBUTION  BV  TJBM 

Joseph  Dixon  Crncible  Co. 

JERSEY  CITY.  U.  S.  A. 

MAKERS  OF 

Dixon's  Silica-Graphite  Paint 


Wrlto  oa  BOW  for'Iafoimatlon,  Sketcbem  and  Eattmalea 

THE  SCHERZER  ROLLING  LIFT  BRIDGE  CO. 

Main  Offlcss;  Monadnock  Block,  CHICAGO.  V.  S.  A. 

More   than  ^5(1^  center-pier 
swing     bridges     have     already 
been    superseded,    discarded, 
scrapped  and  replaced  by 
MODERN 

SCHERZER  ROLLING  LrFT       ■ 
BRIDGES 

for  Railroads,  Electric  Rail- 
ways, and  Highways  in  tbe 
United  States  and  abroad. 


Highway  Bridges  and  Viaducts, 

Water  Towers,  Signal  Bridges, 

Structural  Iron  Work, 

Concrete-Steel  G)al  Storage  Bins, 

Special  Steel  Work. 

TME  VAN  DORN  IRO/N 
WORKS  CO., 

CLEVELAND,  OHIO. 
Stairs.  Railings.  Flag  Poles. 


INDUSTRIAL   WORKS. 


BAY  CITY.  MICH.. 

Manulacturers  or 


Steam  Pile  Driving  Machinery 


Track-Service 
Cars 

provided  with 

Steam 

Drop  Hammers 

Battering 
Leaders 


Railway  Cranes 


SIX  SIZES : 
Capacities 

Thirty 
to 

One 
Hundred 

Tons. 
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WE  INVITE  correspondence  relative  to  construction 
of  ICING  STATIONS  as  weU  as  to  the  arrange- 
ment of  machinery  best  adapted  to  quick  and  economical 
work. 

Our  experience  has  been  extensive  and  we  arc  prepared 
to  furnish  elevators,  conveyors,  lowering  machines,  motors, 
ice  breakers  and  ice  tools. 

Complete  bulletin  catalogue. 

GIFFORD  BROS., 

Hudson,  New  York. 
Established  1814. 


(SFE   OTHKR   SIDK) 


i 


]I>iokliisoii      Smoke     Ja.ol£:s« 

F*r  Xsci**  B«BM«  a>d  all  Rallratd  BalUlnca.    Im  uc  on  dt«-  aoo  Xallwaji. 

Amj  type  of  Sntkc  Jack  mi  be  fanidied  in  CAST  IXOH,  "TITXIBBSTOS"  or  a 

coBMnatlm  ol  theu  Baterlali. 

"Vltribeatoi"  ia  VilrlGed  Aibestos,  ChicBEo  Pire-Pn»f  Covering  Co.'s 

AWARDED  tbt  GOLD  MEDAL  at  the  ST.  LOVIS  EXPOSITION. 

SMOKE  JACKS  TbKt  Move,  That  SwinS,  TAat  Telescope, 

TAat  Enelome  the  Loeoinotlve,  That  Remain  Stationary. 


Id  diflTerent  poeillons  on  the  trie 

BSAwnes  Ais  ruu  nroKiunoM  gladlt  rounsHiD  vfoh  kzquist. 
PAUL    DICKINSON, 

The  Smoke  Jack  Maa, 
1403   «eCURITY    BLDG.,  CHICAGC 
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COMPRESSORS 

AND 

PNEUMATIC  TOOLS 

KATNU  L/KlLfL  C^fJay        nbw  york 
CHICAGO  BOSTON  ST.  LOUIS 


NATIONAL    PAINT    WORKS 

ESTABLISHED    1876 

BRIDGE  AND  STATION  PAINTS 

SPECIALISTS  IN   PAINTS  FOR  METAL 
92   WILLIAM   ST.,  NEW  YORK   CITY 

GREAT  NORTHERN   BUILDING  WORKS 

CHICAGO  WILLIAMSPORT,  PA. 

You  will  make  no  mistake  in  specifying 

ATRAMENT 

An  Elastic  Preservative  Coating  for  Iron  or  Steel  Structures. 
A  Perfect  Paint  for  Bridges,  Metal  Roofs  and  Train  Sheds 

MADE  BY 

F.  W.  DEVOE  &  C.  T.  RAVNOLDS  CO. 

Manufacturers  of  Railway  Paints,  Varnishes  and  Brushes 
NEW  YORK  AND  CHiCAQO 

Oldest  and  Largest  Paint  Manufacturing  House  in  the  United  States. 

FOUNDED  IN    1 754. 
ESTABLISHED    1393, 

COLUMBIAN  MAILCRANECO. 

MANUFACTURER  OF 

THE  COLVMBIAN  STEEL  MAIL  CRANE, 

which  is  the  best  in  the  world.  In  use  on  145  railroads  in  the  United  States  and 
Canada.  . 

We  also  manufacture  Steel  Frame  Warehouse  Trucks,  Steel  Cattle  Guards, 
and  Mail  Catchers. 

We  wish  to  call  your  special  attention  to  our  Steel  Cattle  Guard,  which  is 
absolutely  the  best  and  strongest  guard  in  the  world,  at  a  reasonable  cost. 

Write  for  catalogue  and  prices. 

COLUMBIAN  WAIL  CRANE  CO.,   «'^TS?'a?™*' 
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CAREY'S 

ROOFING 

Used  on  the  Terminal  Train  Sbeds, 

St.  l/ouis, 

The  Wabasb  Train  Sbeds,  Pittsburgb. 

Proven  the  MOST  DURABI^E  Roof  for  Railroad 
Buildings  ever  produced. 

FOR  ri^T  OR  STBBP  SVRFACMB- 

SampU  Catalogue  and  full  information  maiUd  upon  request, 

THE  PHILIP  CARMY  MFG.  CO., 

Sole  MattufactarerSf 

tocKiAND,  Cincinnati,  Ohio, 


GEO.    P.  NICHOLS  &   BRO., 

MONADNOCK  BLDQ.,  CHICAGO. 

Electric  Transfer  Tables. 

Electric  Turn-table  Attacliments. 
Electric  Drawbridge  Macliinery. 

$TEAM?IPEI;BOn£K 

cOVEROrco 

ASBEsros^riAmsiA 

CowaitltfMA  i^hutt  S^  MA  Jamu 


too  WIIUAM  ST,NEW  YORK 

MILWAUKEC  BOSTON  PITTSBURA 


CHICAGO 
«T.  LOUIS 


PHIt-AOCLPHIA 
CLEVELAMD 


new  ORLt  AHS 
tONDOM 
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Notes 


Track. 


BY  W.  M.  CAMP,  f/L  AWL  SOC  C  E., 
Editor  Railway  and  Encfineerio;  Review* 

An  Exhaustive  Treatment  of  Track  Construc- 
tion and  Maintenance  from  a  Prac- 
tical Standpoint. 

It  contains  1214  Pages  and  620  Illustrations. 


I.  Track  Foundatiou. 

II.  Track  Materials. 

III.  Track  I^aying. 

IV.  Ballasting. 


/n  12  Chapters,  as  follows : 

V.  Curves. 

VI.  Switching  Arrangements 

and  Appliances. 

VII.  Track  Maintenance. 

VIII.  Double-tracking. 


IX.  Track  Tools. 

X.  Work  Trains. 

XI.  Miscellaneous. 

XII.  Organization. 


The  book  covers  in  much  detail  and  with  numerous  illustrations  manv 
subjects  identified  with  the  Bridge  and  Buildings  Department  of  a  rail- 
road, such  as  culverts,  highway  crossings,  turn-table  and  drawbridge 
joints,  tool  houses,  section  houses,  boarding  trains,  wrecking  outfits  afxd 
wrecking  work,  fence,  cattle-guards,  bridge  floors,  bridge  end  construc- 
tion, snow  fence,  snow  sheds,  bumping  posts,  sign  boards,  repairs  at 
washouts,  track  elevation  and  depression,  track  tanks,  ash  pits,  rail- 
way gates,  and  track  In  tunnels. 

Close  attention  has  been  paid  to  costs  and  other  data  of  track  work, 
and  particularly  to  modern  labor-saving  machinery  in  track  service. 
The  book  covers  broadly  a  large  variety  of  allied  subjects  closely  con- 
nected with  road-bed  and  track  construction,  and  maintenance  of  the 
same,  such  as  yard  layouts  and  switching  movements,  interlocking 
switches  and  signals,  automatic  electric  block  signals  and  track  cir- 
cuits, principles  of  rail  design,  handling  ballast  and  filling  material, 
steam  shovel  work,  fighting  snow,  tie  preservation,  metal  and  concrete 
ties,  tree  planting  for  tie  cultivation,  capacity  of  single  track,  etc. 

Testlnonial.— Mr.  B.  A.  Wokthington,  Asst.  Director  of  Maintenance 
and  Operation  of  the  Harriman  Lines,  says  :  **/  hai^e  one  of  ike  first  copies 
of  this  book  that  were  printed,  obtained  while  I  was  superintendent  of  the 
Coast  division  of  the  Southern  Pacific  Co.,  and  I  have  neier  made  a  trip  over 
the  road  since  that  time  when  it  was  not  at  my  elbow.  It  is  unquestionably  the 
best  book  on  track- that  has  ever  been  printed.  The  information  is  extremely 
complete  and  accurate  in  all  its  detail.  I  do  not  know  of  any  work  printed 
that  I  think  more  of  than  I  do  of  Campus  *  Notes  on  Tracl^.'  " 

Price,  $3.75  Per  G)py,  Postagfe  Paid. 

» 

Write  for  illustrated  circular  giving  full  list  of  contents. 

W.  M.  CAMP,  Publisher, 

Aubutn  Park,  Chicago,  UL 


American  Railway  Bridges  and  Buildings 

Couljti  «I  «oo  wes       2V>  lUartratlaiu 

Sire.  6i  hi-  qi  Inchei, 
handaoniely  bound. 

Compiled  bj  WALTER  G.  BEftG, 
Cklef  SndBKT  I.«Ut:b  Tallcj  Kiiivay. 


■  Dd  infoimalioifeHlhered 

V, 

^s'X^f"" 

n'n?, 

adiog  rail^ 

:u"':'^:r.i  £■?".■"" 

'  wort  are 

E'aiSJSiJi"K.-ssr- 

$2.50. 

ASMOIW   OB  CO.,    r*uni 

•li«>r«. 

91-flj  s. 

Jeff*r»n  St..  Chlcatp 

ugh  book 

•toreii  generally. 

TABLES  or  SAFE  LOADS 

FOR  WOODETJ  BEAA\S  AND  COLUA\NS, 

Showing  safe  loads,  defiections,  etc.,  based  on  allowable 
working  unit  stresses,  recommended  by  "  Committee  on 
Strength  of  Bridge  and  Trestle  Timbers,"  of  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings, 
October,  1895. 

COMPUTED    BY 

EOQAR  KIOWELL,  M.  L,  PL  0.,  ani  CARLTON  F.  MOORE,  L  M. 


The  EnslneerlnfT  News  Publlsbin;  Company* 

220  Broadwaj,  HEW  YORK. 
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tbe  Railway  ana  Engltieeriiig  Rei^icw. 

ESTABLISHED  1868. 
WlLLARD  A.  Smith,  President  and  Manager.       W.  M.  Camp,  Editor. 

Published  Mvery  Saturday.  Richly  Illuatrated. 

SUBSCRIPTION  PRICE,  $4.00  PER  YEAR. 

ADDKB8S, 


f 


CHICAGO. 

Published  Every  Friday,  $4.00  Per  Yestr, 

Indispensable  to  any  man  in  the  railway  service. 

ENGINEERING    NEW5. 

ESTABLISHED    1874. 
PUBLIStlED  EVERY  THURSDAY.  PRICE,  $5.00  PER  YEAR. 

Sample  copy  free  on  request. 

THE  ENGINEERING  NEWS  PUBLISHING  CO., 

220  Broadway.  NEW  YORK. 

Among  railroad  officers  the  circulation  of  the 

RAILROAD    GAZETTE 

ft 

is  greater  than  the  combined  circulation  of  all  other 
railroad  papers.  Its  publications  include  most  of  the 
valuable  books  treating  of  rolling  stock,  permanent  way, 
and  railroad  operation.  A  catalogue  is  sent  on  applica- 
tion to  the  office  at  32  Park  Place,  New  York. 
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ROADMASTER    AND     FOREMAN, 

A  monthly  journal  devoted  exclusively  to 

MAINTENANCE    OF    WAY* 

PRICE,  $1.00  PER  YEAR. 

Address,   jRo^dntm^oit^eir    ckioL^L     X^oxreisim^in.* 

91  and  93  Jefferson  St.,  Chicago,  Ii,l. 

THE    AMERICAN   ENGINEER    TESTS 

.  .  .  ON  .  .  . 

LOCOMOTIVE    DRAFT     APPLIANCES 

By  PROF.  GOSS,  at  Ptinltie  University. 
Endorsed  by  all  the  principal  railroads.    Will  continue  over  a  year  in 

AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 

<3.00  A  TEAR.  140  RtBsaa  St.,  Hew  Tork. 


The  Engineering  (RECORD 


8end  for  Summary  of  art(cl«« 
printed  last  year 


Gives  special  prominence  to  the  Desls:n  and  Coostmctlon  of  Bridge^t 
biiUdfaigs  aiid  Water  5upply  Systems. 

Pubflshad   Every  Saturday  at  100  WHIIam  Street,  New  York. 
Subecrlptioii:  95.00  in  the  United  States,  Canada  and  Mexico;  $6.00  eleewbere .    Sample  copy  mailed  free. 


THE    RKILROHD    DIGEST. 

The  Busy  Railroad  Man's  Magfazine^ 

Is  the  most  satisfactory  compendium  of  matters  of  interest 
to  railroad  men. 


RAILROAD  DIGEST,     -     -      132  Nassau  St,  New  York. 


PORTLAND  CEHENT 

7s  the  Standard  American  Brand. 
30  Broad  St.,  NEW   YORK. 


I  PAMPHLET. 


Medusa  Brand 

Sandusky  Portland  Cement 

Kveiy  barrel  guBrant«d  lo  ftlve 
perfeel  results  if  used  cotrectly, 
and  10  pass  moat  rigid  teiH  of 

Dally  capacity.  3,000  Dbls. 
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\  Primers 


GAitmn 
Binders 
€lectrotyper$ 


n 


Ti'i^w^twummiwi'iiwii'^wifwimuTK 


WE  PRINT.. 

Our  facilities  for  printing  any  description  of  work  from  an 
atsction  bill  to  a  town  history  are  unexcelled  by  any  estabOsh- 
ment  in  New  Kngfand« 

WE  ENGRAVR. 

"^e  have  the  only  photo-engraving  plant  in  New  Hampshire, 
and  can  furnish  promptly  half-tone  and  line  cuts  in  any  style 
desired. 

WE  BIND... 

Our  bindery  has  every  facility  for  executing  work  expedi- 
tiously, and  knows  no  superior  in  its  special  line  of  product* 

WE  WANT  YOUR  WORK... 

Fjfimates  and  samples  furnished  on  applicotion. 

RUMFORD  PRINTmG  COMPANY, 
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MO.  VALLEY  BRIDGE  AND  IRON  WORKS, 

LEAVENWORTH,  KANSAS. 


A.  J.  TULLOCE,  Proprietor. 


Manufacturers  and  Builders  of 


Wrought  Iron,  Steel,  Howe  Truss  and  Combination  Bridges,  Turn- 
tables, Draw  Spans,  Boof  Trusses,  Pneumatic  Piers, 
and  Sub-structures,  Foundations,  etc. 

Coal  Chutes  for  foaling  Locomotives. 

Storage  bin  with  rotating  gate  in  connection  with  the  lower  pockets ;  used 
by  the  Great  Northern  and  Atchison,  Topeka  &  Santa  Fe  R.  R..  and  others. 
This  system  combines  the  cheapest  method  of  handling  the  coal  with  the 
<iuickest  and  easiest  way  of  putting  it  into  the  locomotives.  The  first  cost 
is  not  excessive  ;  is  comparitively  simple  in  construction,  and  not  liable 
to  give  trouble  or  get  out  of  order.    Write  for  further  information. 

WILLIA^V5,  WHITE  &  CO., 

/AOLINB,  ILL.. 


CHARLES    A.    BAILEY, 

All  l^ind^  of  ^tone  Worl^. 


Paving  and  Crushed  Stone  always  on  Hand  and 
furnished  at  short  notice. 

CUT  STONE  MRISEED  AT  BUSONAELE  PRICES 

ORDERS   PROMPTLY   FILLED. 

■p.  a  TT  .-Pi-i  g  Ti     liTTO     ia-CrJ5.I2IS"Z". 

LONO  DISTANCE  TELEPHONE. 


KALTENBACH  &  GRIESS. 

ENGINEERS, 

Clbvbland.   Ohio.     -    -     u.  S.  A. 

High  Class  Equipment  for  Railroads. 


STANDARD   RAILROAD   LOCOMOTIVE   PILE-DRIVERS 

Fitted  with  complete  air-bra ke  9y»tem.  Improved 
propelling  eear,  »eIf-contBined. 

Used  by  L.  s.  &  M.  s.  R.  R.  Co..  Canadian  Pacific  R.  R.,  and^cthan. 

BRIDGE  AND  GANTRY  CRANES. 

WRECKING  AND  LOCOMOTIVE  CRANES. 
ALL  TYPES  COALING  PLANTS. 

TRANSFER  AND  TURN-TABLES. 

aewo  us  S^eOIFIOATtOItt  Of  Youn  KEOUmEMEMTa, 


T 


liPMtEJilllllliOO., 

KALTENBACH  &.  GRIESS 
ContultiiiK  and  CootnclinE  EoEiown- 

Havy  Plate  Girder  and  Bridge  Work, 
Steel  BuildlDg  Constroctlon. 


EXraRTS  ON  SHOP  DESIGN, 
COTJSTRUCTION  AND  EQUIPMENT. 

irOSES:  MAIN  OFflCS: 

BEDFORD.  OHIO.  CLEVELAND.  OHIO. 

SKETCH   NO.  SSB. 
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Buda  Toutidry  and 
manufacturing  €o« 


Clilcflsro  Office : 

9 it  Monadnock  Bld|:.,  Chicago,  lit. 


V|il^«flH'V|IVIilMlltl>fl«if|'^«^(ffMn 


s 


n^ 


p  MANUFACTURERS   OF 


:  Hand  Cars, 
Push  Cars, 
Dump  Cars, 


\ 


Ramapo  Switch  Stands, 
Rigid  Switch  Stands, 
Switch  Fixtures. 


Paulus 

Automatic- Feed 
Track  Drills. 


Railway  Crossing  Gates, 
Pneumatic  and  Mechanical. 

(Bogrue  &  Mills  System.) 


General  Ofdce  and  Works,  Harvey,  Illinois 


V. 


I. 


It  is  Strongt  Safe,  Economical 

It  is  made  of  the  finest  Cebue  Manilla  Hemp 


A  large  stock  of  all  siies  always  o 
band.     Write  for  samples  and  price 


H.  CHANNON  COMPANY 

RANDOLPH  AND  MARKET  STREETS,  CHICAGO,  ILL. 


Universal 
Portland  Cement 

A  STANDARD  PORTLAND  FOR  UNIVERSAL  USE. 

Cement  Department 

niinois  Steel  Company, 


1060  The  Rookery, 


Chicago,  III. 


TDnHBDGIiLES 


Ailoptcd  as  standBrd  by 


Cleveland  City  Forge  &  Iron  Co., ' 


Wilson  Railway  Gate  Co., 

Blrmlngbam, 

Ask  for  blue  prints.  Nlcbigan. 


'    < 


»' 


y  'J.  o  ^  1^ 


1^ 


fr   V  'V 


o 


UNIV.  OF  MICH, 

MAY   9  1907 


PROCEEDINGS 


OF  THE 


Fifteenth  Annual  Convention 


OF  THE 


Jlssccidiioti  of  Railway  SuperHitetiilems 
of  Bridges  atid  Buildings 


HELD  IN 


PITTSBURG,  PA. 


October  17,  18  and  19,  1905 


CONCORD,  N.  H. 

RUMFORD  PRINTING  CO. 

1905 


REX 

FLINTKOTE 

R00FIN6 

TS  MADE  of  the  best  wool  fibre  thor. 
oughly  saturated  and  coated  with  our 
waterproof  and  fire-resisting  compounds. 
It  is  fast  superseding  shingles,  tin,  tar, 
gravel,  galvanized  iron  and  all  other  roof- 
ing, as  it  costs  less,  lasts  longer,  and  has 
none  of  their  faults  or  defects. 

FOR  RAILROAD  USE 

It  is  especially   adapted  and    is  in  constant  use  by  many  of 
the  leading  railway  systems. 

Awarded  Crand  Prize 
AT  St.  Louis  Exposition 
=^=^  1 904  =^=^ 

WE  ALSO  MAKE 

TUNALOID 

The     improved     waterproofing    material     for     foundations, 
tunnels,  etc. 

REX  ROOF  PAINTS  for  roofs,  bridges  and  metal  work 


J.  A.  &  W.  BIRD    &  CO. 
34  INDIA  STREET  -  •  BOSTON 


11 


I       i 
I 
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STYLE    D,   6,   8,   10,  12   INCH. 

Accurate  spotting  of  engine  not  necessary. 

The  moveable  spout  admits  of  taking  water  at  any  angle. 

A  TRIAL  WILL  SUFFICE. 

AMERICAN  VALVE  &  METER  CO., 

CINCINNATI,  O. 


PROCEEDINGS  OF  THE 


Fifteenth  Annual  Convention 


OF  THE 


ASSOCIATION  OF 

RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND  BUILDINGS 


HELD  IN 


PITTSBURG,  PA. 


October  17,  18  and  19,  1905 


CONCORD,  N.  H. 

RUMFORD  Printing  Co, 
1905 


We  have  set  a  Standard  for 

Air  Tools  and  Compressors 

DOES  YOUR  EQUIPMENT  riEASURE  UP  TO  IT? 


Write  us  for,  booklet  about 

Beyer  and  Keller  Hammers 
Little  Giant  Beyer  and  Keller  Drills,  and 

Franklin  Air  Cempressers 


Manntectttfcd  by 


Chicago  Pneumatic  Tool  Co. 

FUher  BIdg.,  Chicago  95  Liberty  St.,  New  Yoric 

Seattle  Denver  Toronto       Philadelphia 

San  Francisco    Cleveland        Boston         Pittsburg 


HIGHWAY  BRIDGES  AND  VIADUCTS, 
WATER  TOWERS,  SIGNAL  BRIDGES, 

STRUCTURAL  IRON  WORK, 
CONCRETE-STEEL  COAL  STORAGE  BINS, 

SPECIAL  STEEL  WORK. 

THE  VAM  DORM 
IROM  WORKS  CO.. 

CLEVELAND,  OHIO. 


STAffiS. 


RAILINGS. 


FLAG  POLES. 


OFFICERS   FOR  1905-1906. 


J.  B.  Sheldon Pbesident. 

New  York,  New  Haven  ft  Hartford  Railroad,  Provldeiice,  R.  I. 

J.  H.  Mabkley First  Vicb-Pbesident. 

Toledo,  Peoria  ft  Western  Railway,  Peoria,  111. 

R.  H.  Reid Second  Vige-Pbebident. 

Lake  Short  ft  Michigan  Southern  Railway,  Cleveland,  Ohio. 

R.  C.  Sattlet Thibd  Vice-President. 

Chicago  ft  North  Western  Railway,  Chicago,  111. 

J.  P.  Canty Fourth  Vice-President. 

Boston  ft  Maine  Railroad,  Fitchburg,  Mass. 

S.  F.  Patterson Secretary. 

Boston  ft  Maine  Railroad,  Concord,  N.  H. 

C.  P.  Austin Treasurer. 

Boston  ft  Maine  Railroad,  Medford,  Mass. 

EXECUTIVE  members. 

H.  Rettinohouse Fond  du  Lac,  Wis. 
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Proceedings  of  the  Fifteenth  Annual  Convention 


OF  THB 


ASSOCIATION   OF  RAILWAY  SUPERINTENDENTS 
OF  BRIDGES  AND  BUILDINGS. 

HELD  IN  PITTSBURQ,  PA.,  OCTOBER  17,  18  AND  19,  1906. 


MORNING  SESSION. 

Tuesday,  October  17, 1905. 

The  Convention  was  called  to  order  by  the  president,  Mr. 
C.  A.  Lichly,  at  10.45  o'clock  a.  m.  Tuesday,  October  17, 
1905,  in  the  Assembly  Hall  of  the  Monongahela  House  at 
Pittsburg,  Pa. 

President. — ^Ladies  and  Gentlemen:  The  time  has  come 
for  the  opening  of  our  Convention.  Please  all  rise  while 
we  open  with  prayer. 

Prayer  was  then  oflfered  by  Mr.  J.  H.  Cummin  of  the 
Long  Island  Railroad. 

President. — ^We  are  now  likened  unto  those  who  stand  at 
the  door  and  knock.  We  stand  without  the  gates  of  the 
City  of  Pittsburg ;  we  will  now  listen  to  the  address  of  wel- 
come by  Mr.  W.  B.  Rodgers,  city  solicitor. 

Mr.  Rodgers. — Mr.  President,  Ladies  and  Gentlemen:  At 
the  request  of  the  mayor  of  this  city  and  by  his  direction,  I 
welcome  the  members  of  this  Association  and  the  ladies  who 
are  present  here,  to  the  City  of  Pittsburg,  and  I  want  to 
make  that  welcome  just  as  cordial  as  I  can,  because  we  ap- 
preciate very  much  the  presence  among  us  of  a  body  of  men 
who  have  so  much  to  do  with  the  development  of  this  country 
and  with  the  comfort  and  safety  of  the  traveler.  You  will 
find  in  this  city  a  great  many  objects  which  wiU  be  of  partic- 
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ular  interest  to  those  who  are  engaged  in  the  technical  lines 
with  which  you  are  connected.  Pittsburg  has  sometimes 
been  called  the  Birmingham  of  America,  and  I  think  that 
today  Pittsburg  equals,  if  not  excels,  the  English  Birming- 
ham, because  I  think  Pittsburg  today  occupies  a  more  com- 
manding position,  as  respects  the  iron  and  steel  trade,  than 
the  English  Birmingham  does. 

We  have  a  very  wide  field  in  those  industries  here  in 
Pittsburg  and  Allegheny  County.  We  have  a  great  army 
of  working  men,  who,  in  the  midst  of  fire,  heat  and  sparks, 
give  form  and  shape  to  molten  iron  and  steel ;  and  here  we 
have  great  buildings  and  bridges  and  works,  the  result  of 
the  labor  and  skill  of  the  workmen,  which  stand  as  a  monu- 
ment to  the  men  who  made  the  parts  and  to  the  men  who 
designed  and  executed  the  work,  because  without  the 
thought  and  the  study  and  the  intellect  of  the  men  who 
designed,  the  men  who  executed  and  the  men  who  cared  for 
these  works,  the  different  parts  would  be  like  senseless 
masses  of  metal. 

There  are  more  objects  here  that  will  be  of  interest  to 
you  than  I  know  anything  about,  and  if  you,  with  your 
peculiar  tastes,  have  the  time  to  pay  some  attention  to  these 
things,  you  will  soon  come  to  know  more  about  these  bridges 
and  these  structures  than  the  great  mass  of  the  people 
of  this  community  know  today. 

That  is  very  natural,  and  I  believe  I  can  illustrate  that 
best  by  a  story  that  I  read  sometime  ago.  There  was  an 
American  over  at  Newcastle-on-Tyne,  and  whenever  I  think 
of  Newcastle-on-Tyne  I  think  of  Stevenson  and  his  great 
bridge  at  that  place.  The  American  was  interested  in  a 
great  many  objects  there  and  he  was  particularly  inter- 
ested in  an  old  castle.  The  foundations  of  that  castle  had 
been  built  by  the  Romans.  The  American  in  speaking  of 
the  castle  to  an  Englishman  who  had  lived  all  his  life  at 
Newcastle-on-Tyne  found  that  the  Englishman  was  not  tak- 
ing a  great  deal  of  interest  in  it — did  not  seem  to  appre- 
ciate what  he  was  saying — and  finally  the  Englishman  said 
to  him,  '*I  have  never  been  in  that  castle."     The  American 
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asked  him  how  many  years  he  had  lived  there  and  he 
replied  40  years.  The  American  said,  **Why,  I  am  aston- 
ished that  you  have  never  been  inside  of  that  castle.  It  is  a 
most  astonishing  thing  to  me."  The  Englishman  said  to 
him,  *' Where  do  you  come  from  in  America?"  and  the 
American  said,  **I  came  from  Chicago."  The  Englishman 
said  to  him,  '*Were  you  ever  in  the  Chicago  stockyards?" 
and  the  American  said,  *'No."  The  Englishman  said,  '*WeU, 
I  have  been."  So  you  will  know  more  about  these  interest- 
ing objects  than  we  know.  And  it  is  a  good  thing  that  you 
have  a  feeling  of  interest  in  objects  in  a  strange  city,  be- 
cause  that  distributes  knowledge  all  over  the  country,  from 
one  place  to  another.  Before  speaking  I  did  not  intend  to 
sa}'^  anything,  but  I  want  to  say  one  thing  now,  and  it  has 
nothing  to  do  with  the  speech  of  welcome,  and  that  is  I  was 
much  aflfected  when  you  opened  your  deliberations  with 
prayer.  I  have  addressed  many  associations  that  have  met 
here  in  Pittsburg  and  I  never  saw  a  meeting  opened  that 
way  before.  It  seemed  delightful  to  me  and  it  brought  back 
the  old  days. 

It  is  with  a  very  sincere  feeling  that  I  welcome  the 
members  of  this  Association  and,  as  I  said  before,  we  appre- 
ciate  very  much  your  presence.  In  looking  over  the  pro- 
ceedings of  your  last  Convention  I  thought  that  your  work 
was  not  only  very  important,  but  very  interesting,  and  I  bid 
you  welcome  to  this  city  and  hope  that  your  stay  here  wiU 
be  pleasant  and  profitable.  I  haven't  any  jokes,  because  I 
look  oif  life  as  being  rather  serious,  and  your  work  is  serious 
and  important  work,  and  I  can  only  join  in  the  prayer  that 
was  made,  that  when  you  lay  down  your  tools  and  quit  the 
labors  of  this  world  you  will  gather  together  where  there 
will  be  no  more  work  and  where,  in  peace  and  quiet,  you 
will  earn  the  rewards  of  a  life  well  spent.     (Applause.) 

President. — I  would  like  to  have  Mr.  Cummin  respond. 

Mr.  Cummin. — ^Mr.  Rodgers,  while  you  were  addressing 
the  Association  and  giving  us  such  a  cordial  welcome,  I 
noticed  our  president  casting  eyes  over  at  me  several  times 
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and  I  thought  of  the  little  girl  who,  one  evening  when  about 
ready  to  retire,  said  to  her  mother,  *' Mother,  I  wish  you 
would  not  make  me  say  such  long  prayers  when  I  am  so 
tired  and  sleepy.  Why  do  n't  you  let  me  say  short  prayers, 
as  nurse  does?"  Her  mother  looked  at  her  in  amazement 
and  said,  **Why,  what  does  nurse  say?"  and  the  little  girl 
replied,  **Why,  every  morning  when  the  bell  rings  to  rise, 
she  rolls  over  and  says,  *0  Lord,  must  I  get  up?'  "  I  feel 
that  I  am  in  the  position  of  a  Methodist  minister  in  a  little 
village  on  Long  Island,  where  I  came  from.  There  were 
two  churches,  one  a  Presbyterian,  the  other  a  Methodist. 
The  Presbyterian  minister  wrote  every  word  of  his  sermons 
and  then  read  every  word,  while  the  Methodist  brother  did 
the  opposite.  The  Methodist  minister  met  him  one  day  and 
took  him  to  task  about  it.  Said  he,  "Brother,  you  are  mak- 
ing the  mistake  of  your  life.  Every  time  you  sit  down  to 
write  your  sermons  the  devil  looks  over  your  shoulder  and 
reads  every  word  and  knows -what  you  are  going  to  say  and 
he  goes  out  and  fortifies  your  congregation  against  you,  so 
that  your  sermons  do  not  do  any  good.  With  me  it  is  differ- 
ent. I  never  write  a  word.  I  go  to  church  Sunday  morn- 
ing and  go  through  the  opening  exercises,  get  up  and  read 
my  text,  start  in  and  the  devil  himself  do  n't  know  what  I 
am  going  to  say."  (Applause.)  That  is  about  my  situa- 
tion now.  I  want  to  thank  you,  however,  Mr.  Bodgers,  for 
the  cordial  greeting  you  have  given  our  Association  to 
this  city.  We  have  met  here  to  do. certain  work  that  has 
been  laid  out  for  us  during  the  past  year.  Committees  have 
been  appointed  on  different  subjects  and  they  are  now 
ready  to  report,  and  we  are  ready  to  discuss  those  reports. 
In  looking  over  the  programme  laid  out  hy  the  Entertain- 
ment Committee,  it  might  seem  that  after  we  had  been 
here  a  few  days,  that  the  rest  of  the  week  would  be  de- 
voted to  pleasure,  but  on  looking  closely  at  that  programme, 
you  will  find  that  the  committee  have  done  a  wise  thing. 
They  have  arranged  all  those  trips  in  such  a  manner,  that 
there  will  be  certain  objects  for  us  to  see  and  examine,  and 
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there  is  no  doubt  in  my  mind  that  those  things  will  be  more 
important  to  us  as  members  of  this  Association  than  even  the 
proceedings  of  our  meeting  itself.  I  know  of  no  place  in 
this  country  where  the  members  of  this  Association  could 
meet  with  more  benefit  to  themselves  than  in  this  City  of 
Pittsburg.  In  a  place  with  the  industries  you  have  men- 
tioned in  your  remarks,  I  have  no  doubt  there  is  not  a  mem- 
ber of  this  Association  but  will  return  to  his  home  better 
fortified  in  every  respect  to  continue  the  duties  of  his  posi- 
tion by  visiting  here.  I  thank  you,  sir,  for  your  cordial 
welcome.     ( Applause. ) 

President. — ^Next  in  order  is  roll-call.  We  will  omit  this 
order  of  business  and  each  member  is  requested  to  register 
on  the  cards  which  we  have  here.  The  white  cards  are  for 
members  and  the  pink  ones  for  visitors.  Please  be  particu- 
lar to  register  before  leaving  the  Convention,  so  that  we  will 
have  a  complete  list  of  those  in  attendance. 

MEMBERS  PRESENT. 

Aldbich,  Gbosvenob,  N.  Y.,  N.  H.  &  H.  R.  R.,  Readville,  Mass. 
A1TDE8SON,  L.  J.,  C.  ft  N.  W.  Ry.,  Escanaba,  Mich. 
BuERELL,  P.  L.,  C.  &  N.  W.  Ry.,  Fremont,  Neb. 
Canty,  John  P.,  Pitchburg  Div.,  B.  ft  M.  R.  R.,  Fitchburg,  Mass. 
Clark,  Wm.  M.,  B.  &  O.  R.  R.,  Youngstown,  Ohio. 
Cleayeland,  H.  D.,  Bessemer  ft  Lake  Erie  R.  R.,  Greenville,  Pa. 
Cummin,  Joseph  H.,  Long  Island  R.  R.,  Jamaida,  N.  Y. 
Cunningham,  O.  H.,  Bridge  Engr.,  Wabash  R.  R.,  St.  Louis,  Mo. 
EiOOLESTON,  H.  H.,  C.  ft  A.  Ry.,  Bloomington,  111. 
EoGLESTON,  William  O.,  Erie  R.  R.,  Huntington,  Ind. 
Geart,  Sylvester,  Penn.  Lines  W.  of  Pitts.,  Cambridge,  Ohio. 
Govern,  Edw.  J.,  Buffalo,  Rochester  ft  Pittsburg  Ry.,  Rochester, 

N.  Y. 
HEFI.IN,  R.  L.,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 
Hudson,  Ben  M.,  St.  L.,  K.  C.  ft  C.  R.  R.,  Union,  Mo. 
Keen,  Wm.  H..  N.  Y.,  N.  H.  ft  H.  R.  R.,  Hartford,  Conn. 
Killam,  a.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Large,  C.  M.,  Penn.  Lines  W.  of  Pitts.,  Jamestown,  Pa. 
Lemond,  J.  S.,  Southern  Ry.,  Atlanta,  Ga. 
Lichty,  C.  a.,  C.  ft  N.  W.  Ry.,  Fond  du  Lac,  Wis. 
Markley,  John  H.,  Toledo,  Peoria  ft  Western  Ry.,  Peoria,  111. 
McIntyre,  James,  Miami,  Fla. 
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McKee,  D.  L.,  Pittsburg  &  Lake  Erie  R.  R.,  McKee's  Rocks,  Pa. 

McLean,  Neil,  Erie  R.  R.,  Huntington,  Ind. 

MoNTZHEiMEB,  Arthir,  Chief  Engr..  E.,  J.  &  E.  Ry.,  Joliet,  111. 

MoBRiTX,  H.  P.,  C.  &  N.  W.  Ry.,  Madison,  Wis. 

Noon,  W.  M.,  Duluth,  South  Shore  &  Atlantic  Ry.,  Marquette, 
Mich. 

Osgood,  Cleon  S.,  Portland  &  Rumford  Falls  Ry.,  Rumford  Falls, 
Me. 

Page,  Adna  A.,  Boston  &  Maine  R.  R.,  Boston,  Mass. 

Patterson,  Samuel  F.,  Boston  &  Maine  R.  R.,  Concord,  N.  H. 

Penwell,  John  N.,  L.  E.  &  W.  Ry.,  Tipton,  Ind. 

PEIBBY,  W.  W.,  Phila.  &  Reading  Ry.,  147  Market  St.,  Williams- 
port,  Pa. 

Phillips,  Henry  W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  So.  Braintree,  Mass. 

Pickering,  B.  F.,  Boston  &  Maine  R.  R.,  Sanbornville,  N.  H. 

Porter,  L.  H.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Franklin,  Mass. 

Powers,  George  F.,  C,  L.  S.  &  E.  Ry..  South  Chicago,  111. 

Reid,  R.  H.,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 

Retting  HO  USE,  H.,  Wis.  Cent.  Ry.,  Fond  du  Lac,  Wis. 

RiCHKY,  C.  W..  West  Penn.  Div.  P.  R.  R.,  Box  28,  Allegheny,  Pa. 

Schall,  Frederick  E.,  Bridge  Engr.,  Lehigh  Valley  R.  R.,  South 
Bethlehem,  Pa. 

Sheldon,  J.  B.,  New  York,  New  Haven  &  Hartford  R.  R.,  Provi- 
dence, R.  I. 

Soles.  G.  H.,  Pitts.  &  L.  E.  R.  R.,  Pittsburg,  Pa. 

Staten,  Joseph  M.,  Chesapeake  &  Ohio  Ry.,  Richmond,  Va. 

Steffens,  Wm.  F.,  Asst.  Engr.,  M.  W.  Dept.*.  N.  Y.  C.  &  H,  R.  R.  R. 
Tanner,  Frank  W.,  Mo.  Pac.  Ry.,  Atchison,  Kan. 

Vandergrift,  C.  W.,  C.  &  O.  Ry.,  Huntington  Div.,  Ronceverte, 

W.  Va. 

Weixs,  J.  M.,  A.  T.  &  S.  F.  Ry..  Chilicothe,  111. 

Wilkinson,  W.  H..  Erie  R.  R.,  Elmira,  N.  Y. 

Winter,  A.  E..  C.  &  N.  W.  Ry.,  No.  1  W.  Kinzie  St.,  Chicago,  111. 

Wise,  E.  F.,  111.  Central  R.  R.,  Waterloo,  la. 

life  members. 

Fletcher,  Holland  W..  366  California  Ave.,  Allegheny,  Pa. 
Foreman,  John,  Phila.  &  Read.  R.  R.,  Pottstown,  Pa. 

The  following  applicants  for  membership,  subsequently 
elected,  were  also  present : 

Brown,  J.  B.,  Gen.  Foreman,  K.  C,  C.  &  S.  Ry.,  Clinton,  Mo. 
Carson,  D.  J.,  B.  R.  &  P.  Ry.,  Du  Boise,  Pa. 
Hansgen,  Wm.,  Mo.  Pac.  R.  R..  Pacific,  Mo. 
Horn,  U.  A.,  Mo.  Pac.  R.  R.,  Osawatomie,  Kan. 
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HuBBABD,  Andrew  B.,  B.  &  M.  R.  R.,  Boston,  Mass. 
JuTTON,  Lee,  C.  &  N.  W.  Ry.,  Chicago,  111. 
McKiBBON,  Robert,  P.  R.  R.,  Dravosburg,  Pa. 
Potts,  J.  O.,  Mo.  Pac.  R.  R.,  St.  Louis,  Mo. 
Sheetz,  F.  B.,  Mo.  Pac.  R.  R.,  St.  Louis,  Mo. 
WackeRle,  L.  J.,  Mo.  Pac.  R.  R.,  Osawatomie,  Kan. 
ZiNSMETSTER,  E.  C,  B.  &  O.  R.  R.,  ZanesviUe,  Ohio. 

President. — The  next  order  of  business  will  be  the  reading 
of  the  minutes  of  the  last  Annual  Convention,  held  at  Chi- 
■cago  one  year  ago. 

Mr.  Cummin. — Inasmuch  as  the  minutes  have  been  pub- 
lished for  some  months  and  have  been  in  the  hands  of  the 
members,  I  move  that  the  reading  of  the  minutes  be  dis- 
pensed with. 

Mr.  Montzheiraer. — I  second  that  motion. 

President. — It  has  been  regularly  moved  and  seconded 
that  the  reading  of  the  minutes  be  dispensed  with.  All  in 
favor  of  the  motion  please  signify  by  saying  ^ '  Aye. ' '  Those 
to  the  contrary,  *'Xay.''     The  motion  prevails. 

President. — Admission  of  new  members  is  next  in  order. 
I  think,  perhaps,  we  had  better  have  a  little  intermission 
for  that  purpose,  to  secure  the  names  of  these  applications 
and  have  the  committee  sign  them ;  also,  for  the  payment  of 
the  annual  dues. 

Mr.  Cummin. — I  think  while  we  take  an  intermission  for 
the  payment  of  the  dues,  etc.,  that  it  would  be  well  to  dis- 
tribute the  ladies'  badges  and  allow  the  ladies  to  retire, 
should  they  wish  to  do  so. 

President. — Yes,  sir;  that  is  a  good  suggestion.  We  will 
<lo  so. 

Mr.  Cunmiin. — I  would  suggest  that  we  have  the  presi- 
dent's address  before  taking  that  intermission. 

President. — Before  the  intermission  is  taken  we  will  have 
the  president's  address,  which  will  be  short. 

President. — Ladies  and  Gentlemen  and  ^lembers  of  the 
Association :  I  am  sure  that  it  is  with  feelings  of  happiness 
that  we  meet  today  in  this  great  smoky  City  of  Pittsburg, 
which  is  the  heart  of  the  manufacturing  center  of  the  world. 
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to  celebrate  the  fifteenth  annual  meeting  of  our  Asso- 
ciation. The  aims  and  purposes  of  this  body  are  so  well 
known  to  the  railroad  world  that  it  will  not  be  necessary  to 
dwell  upon  them  here.  I  notice  before  me  this  morning  the 
faces  of  some  of  the  charter  members  of  this  society,  who 
met  in  St.  Louis  in  1891  and  who  formulated  the  beginning 
and  laid  the  foundation  of  this,  one  of  the  foremost  associa- 
tions of  its  kind  in  this  country.  During  the  past  year  we 
had  297  membew,  representing  over  170,000  miles  of  rail- 
ways in  the  United  States,  Canada,  Mexico,  New  Zealand 
and  Australia.  The  history  of  the  railroads  of  this  country 
4s,  in  many  ways,  unlike  any  history  ever  written.  It  must 
be  admitted  that  the  railroad  is  and  has  been  the  most 
potent  factor  in  the  rapid  development  of  this  broad 
nation — the  greatest  nation  the  world  has  ever  seen,  and  it 
is  recognized  as  one  of  the  most  powerful  instruments  of 
civilization  throughout  the  world.  Nearly  every  branch  of 
railroading  at  the  present  time  is  represented  by  an  associa- 
tion similar  to  this,  for  the  study  of  every  phase  of  the  work 
within  its  scope,  to  bring  out  and  discuss  each  and  every 
detail  and  standardize  practice  as  much  as  possible.  Verily^ 
does  the  railroad  man  of  today  lead  a  strenuous  life.  His 
work  is  never  done.  If  he  is  transferred  or  his  labors  are 
ended,  the  work  is  taken  up  by  another  and  carried  on  and 
on.  His  duties  are  in  many  instances  of  a  varied  nature. 
Especially  is  it  so  of  the  man  who  has  charge  of  bridge  and 
building  work. 

Mr.  Onward  Bates,  ex-Chief  Engineer  of  the  C.  M.  &  St. 
P.  Ry.,  and  a  member  of  this  Association,  once  said  before 
a  body  of  engineering  students  of  the  State  University  of 
Wisconsin  at  Madison:  "Sometimes  I  think  that  the  bridge 
and  building  department  of  a  railway  should  be  better 
called  the  miscellaneous  department,  because  it  has  charge 
of  all  the  odds  and  ends  of  mechanical  work  that  do 
not  belong  anywhere  else.  Anything  that  is  not  strictly 
rolling-stock  work  or  track  work,  or  in  some  cases  signal 
work,  falls  to  the  bridge  and  building  department  and,  after 
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a  superintendent  has  had  a  lonp  experience,  he  is  often 
trailed  upon  to  do  some  particular .  work  that  is  without 
precedent. ' ' 

Then,  again,  many  of  the  problems  connected  with  main- 
tenance vary  with  the  climate  and  other  conditions.  The 
problems  of  a  cold  climate  vary  greatly  from  those  of  a 
tropical  climate.  The  same  can  be  said  of  thickly  settled 
districts  as  compared  with  those  which  are  sparsely  settled. 
Likewise,  the  mountainous  country  as  compared  with  that  of 
the  plain. 

But  wherever  we  may  travel  on  these  great  avenues  of 
t^onunerce  and  civilization,  regardless  of  country  or  clime, 
we  see  the  evidences  of  the  handiwork  of  our  brothers. 
Many  of  them  have  erected  huge  monuments  without  a 
single  inscription,  which  may  outlive  them  here,  perhaps  for 
ages.  But  if  they  be  faithful  unto  the  end  there  shall  be 
laid  up  for  them  a  crown  for  their  reward.  There  shall  be 
written  an  epitaph  which  shall  outlive  time  and  memory. 

I  am  glad  to  see  so  many  of  the  old  members  present  and 
welcome  those  of  you  who  are  new.  We  hope  you  may  all 
find  in  these  meetings  both  profit  and  pleasure.  Let  us 
then  take  up  the  work  which  is  before  us  with  renewed 
•energy  and  when  done  try  and  enjoy  ourselves  as  much  as 
possible. 

Before  closing,  gentlemen,  I  wish  to  thank  you  kindly 
ior  the  honor  which  you  have  conferred  upon  me,  by  electing 
me  to  the  highest  position  within  your  power.  I  appreciate 
this  deeply  and  hope  I  may  be  able  to  do  more  for  the 
good  of  this  Association  in  the  future  than  I  have  done  in 
the  past. 

I  cannot  refrain  from  mentioning  one  more  thing.  I 
refer  to  the  work  which  is  being  done  from  year  to  year  by 
■our  grand  old  man,  **The  Deacon;"  if  you  please,  our 
w«rthy  secretary.  He  has  always  the  interest  of  this  Asso- 
•ciation  at  heart  and  can  make  more  bother  in  the  shortest 
time,  for  the  fellow  who  deserves  it,  than  anyone  I  have 
ever  seen.     His  work  for  many  years  has  been  highly  effect- 


20 

ive  for  the  good  of  the  Association  and  I  know  that  it  has 
been  appreciated.     Again,  I  thank  you.     (Applause.) 

President. — I  wish  to  announce  that  I  will  appoint  our 
worthy  member,  Mr.  B.  F.  Pickering,  assistant  secretary. 
We  will  now  have  a  short  intermission  for  the  payment  of 
dues,  distributing  badges,  etc. 

After  a  short  intermission  the  meeting  was  again  called 
to  order  by  President  Lichty. 

President. — We  will  now  have  the  annual  reports  of  the: 
secretary  and  treasurer,  if  they  are  ready. 

Secretary  Patterson  thereupon  read  his  annual  report. 

REPORT  OF  THE    SECRETARY. 

Pittsburg,  Pa.,  October  17,  1905. 

To  the  Officers  and  Members  of  the  Association  of  Railtvay  Super- 
intendents of  Bridges  and  Buildings: 

Ge.nti.emen:  Another  year  has  passed  and  it  again  becomes 
my  duty  to  make  my  annual  report.  First  I  will  say  that  we- 
all  should  be  truly  grateful  that,  so  far  as  I  know,  death  ha& 
not  entered  our  ranks  during  the  year,  and  we  meet  today  under 
very  favorable  circumstances.  The  past  year  has  been  the  banner 
year  for  the  Association,  having  added  90  new  names  to  our  rolU 
making  a  total  of  290  members.  We  desire  to  express  our 
appreciation  to  our  advertisers,  who  have  again  so  generously 
taken  space  in  our  published  proceedings,  and  I  wish  personally 
to  express  my  thanks  to  the  officers  and  members  for  their  loyal 
support  and  sincerely  wish  for  the  further  success  of  this  Asso- 
elation. 

FINANCIAL, 

Cash  on  hand  at  the  last  report .* $44.79' 

Cash  received  for  dues  and  new  members 89C.00 

Cash  received  for  advertisements 1,106.75 

Cash  received,  sale  of  books 55.75 

Total  receipts $2,103.2^ 

Cb. 

By  cash  paid  out,  covered  by  vouchers $1,946.98: 

Balance  on  hand $156.31 

S.   F.  PATTERSON, 

Secretary. 


<  <n^^ 
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President. — Gentlemen,  you  will  see  from  the  report  that 

The  Deacon ' '  always  comes  out  a  little  ahead,  that  is,  with 
a  credit  balance. 

Mr.  Cummin. — I  move  that  the  report  be  referred  to  the 
Auditing  Committee. 

^Mr.  jMontzheimer. — I  second  the  motion. 

President. — It  has  been  moved  and  seconded  that  this 
report  be  referred  to  the  Auditing  Committee.  All  in  favor 
of  this  action  signify  it  by  saying  **Aye.''  Those  to  the 
contrary,  **Nay.''     The  motion  is  carried. 

Secretary  Patterson  then  read  the  annual  report  of  the 
treasurer. 

TREASURER'S  REPORT. 

Lawrence,  Mass.,  October  7,  1905. 

To  the  President  and  Members  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildings: 

Gentlemen:  Your  treasurer  submits  the  following  report  for 
the  year  ending  October  17,  1905: 

Cash  on  hand,  last  report $637.95 

May  19,  1905.     Interest  on  deposit 23.10 

September  22,  1905.    Received  from  secretary 100.00 

Cash  In  bank $701.05 

Cash  in  hands  of  treasurer .13 

Total    $761.18 

C.  P.  AUSTIN, 

Treasurer. 

Mr.  Cummin. — I  move  that  it  take  the  same  course. 

Voice. — I  second  the  motion. 

President.-^If  there  are  no  objections  this  report  will 
take  the  same  course  as  that  of  the  secretary. 

Assistant  Secretary  Pickering  read  a  letter  from  the 
treasurer,  regrretting  his  inability  to  be  present  at  the  Con- 
vention. 

A  vote  of  sympathy  for  Mr.  Austin  was  then  unanimously 
carried  with  regard  to  the  illness  of  Mrs.  Austin. 

President. — The  secretary  has  received  letters  from  quite 
a  number  of  members  who  are  unable  to  be  with  us,  and  I 
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would  like  to  have  the  assistant  secretary  give  the  names,  so 
we  will  know  who  they  are.  Some  of  them  are  old  members 
and  we  will  be  glad  to  hear  from  them. 

The  assistant  secretary  thereupon' gave  the  names  of  the 
members  whose  letters  he  held,  expressing  regret,  as  follows : 
W.  G.  Berg,  Moses  Burpee,  D.  A.  Shope,  J.  M.  Wilkinson, 
E.  Fisher,  William  Carmichael,  S.  D.  Bailey,  J.  D.  Lacy, 
P.  Ingalls,  W.  E.  Alexander,  W.  R.  McKeel,  W.  B.  Yere- 
ance,  M.  Riney,  R.  J.  Bruce,  J.  P.  Snow,  W.  A.  Rogers, 
J.  D.  Gilbert,  B.  T.  Mclvers,  James  Stannard,  D.  C.  Zook, 
G.  Larson,  R.  C.  Sattley,  J.  T.  Mcllwain,  W.  H.  Pinley  and 
G.  J.  Bishop. 

President. — I  think  the  report  is  now  ready  on  applica- 
tions for  membership,  and  we  will  hear  it,  if  the  assistant 
secretary  will  please  read  it. 

Mr.  Pickering  then  read  the  report  of  the  Committee  on 
Applications. 

REPORT  OF  COMMITTEE  ON  APPLICATIONS. 

To  the  Officers  and  Members  of  the  Association  of  Railtoay  Super- 
intendents of  Bridges  and  Buildings: 

On  the  strength  of  members  of  this  Association  recommending 
applicants,  the  following  applicants  are  recommended  for  mem- 
bership in  the  Association: 

Bbown,  J.  B.,  Kansas  City,  Clinton  &  Springfield  Ry.,  Clinton,  Mo. 
Cabman,  Frank  V.,  Southern  Pacific  Co.,  West  Oakland,  Cal.    • 
HoBN,  U.  A.,  Missouri  Pacific  R.  R.,  Osawatomie,  Kas. 
HuBBABD,  Andbew  B.,  Boston  &  Maine  R.  R.,  Boston,  Mass. 
Kbausch,  Walteb  T.,  C,  B.  &  Q.  R.  R.,  Chicago,  111. 
MusTAiN,  Bailey  J.,  El  Paso  &  No.  Eastern  R.  R.,  Alamogordo, 

N.  M. 
PoTTS,  J.  O.,  Missouri  Pacific  R.  R.,  St.  Louis,  Mo. 
Rand,  Fbed  C,  Boston  &  Maine  R.  R.,  Boston,  Mass. 
Reagan,  J.  W.,  Arizona  &  Colorado  R.  R.,  Farmington,  N.  M. 
Wackeble,  L.  J.,  Missouri  Pacific  R.  R.,  St.  Louis,  Mo. 
Taldot,  John  L.,  A.,  T.  &  S.  F.  Ry.,  Pueblo,  Col. 
Hausqen,  F.  W.,  Missouri  Pacific  R.  R.,  Pacific,  Mo. 
McKibben,  Robebt,  p.  R.  R.,  Dravosburg,  Pa. 
Cabson,  D.  J.,  B.  R.  &  P.  R.  R.,  Du  Bois,  Pa. 
JuTTON,  Lee,  C.  &  N.  W.  R.  R.,  Chicago,  111. 
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MussEB,  G.  D.,  P.  R.  R.,  Wellsville,  O. 

ScHiCETZ,  F.  B.,  Missouri  Pacific  R.  R.,  St.  Louis,  Mo. 

FULLEM,  T.  J.,  I.  C.  R.  R.,  Chicago,  111. 

BEin>EB,  H.,  Wisconson  Central  Ry.,  Fond  du  Lac,  Wis. 

CuBTiN,  William,  C.  &  N.  W.  Ry.,  Boone,  la. 

Flynn,  M.  J.,  C.  &  N.  W.  Ry.,  Chicago,  111. 

ZiNSMEiSTES,  E.  C,  B.  &  O.  R.  R.,  Zalnesville,  O. 

McKeel,  W.  S.,  G.  R.  ft  I.  Ry.,  Grand  Rapids,  Mich. 

GROSVBNOR  ALDRICH, 
W.  O.  EGGLESTON, 
Committee  on  Applications. 

President. — ^We  will  now  listen  to  the  report  of  the 
Executive  Committee. 

REPORT   OF   EXECUTIVE   COMMITTEE. 

PiTTSBXTBG,  Pa.,  October  17,  1905. 

To  the  Officers  and  Members  of  the  Associaton  of  Railtoay  Super- 
intendents of  Bridges  and  Buildings: 

Gentlemen:  The  Executive  Committee  met  in  Chicago  at  the 
close  of  our  last  annual  (fourteenth)  Convention  and  the  usual 
routine  business  was  transacted.  The  appointment  of  the  various 
committees  was  left  to  the  president,  who,  later,  sent  a  circular 
to  the  members,  announcing  the  appointments.  Mr.  J.  H.  Cum- 
min was  appointed  a  committee  to  procure  badges  for  our  fifteenth 
Convention.  The  secretary  was  authorized  to  pay  bills  tiie  same 
as  heretofore. 

By   call   of  the   president,   the   Executive   Committee   met   in ' 
Chicago  March  22,  1905,  a  quorum  being  present.    The  local  com- 
mittee made  a  report  in  regard  to  accommodations  for  our  fif- 
teenth Convention,  which  was  accepted,  with  the  privilege  of  fur- 
ther perfecting  the  same. 

Committee  called  to  order  at  12  o'clock  noon,  Tuesday,  October 
17,  1905,  at  Hotel  Monongahela,  Pittsburg,  Pa. 

Members  present:  B.  F.  Pickering,  J.  H.  Cummin,  H.  Retting- 
house,  W.  O.  Eggleston,  A.  E.  Killam,  C.  A.  Lichty,  S.  F.  Patter- 
son and  J.  S.  Lemond. 

On  regular  motion,  it  was  decided  to  take  up,  with  the  Pullman 
Company,  the  subject  of  return  passes,  and  Mr.  C.  A.  Lichty  was 
appointed  a  committee  on  one  to  call  on  the  general  superintend- 
ent at  Chicago  to  endeavor  to  make  some  arrangement  satisfac- 
tory to  all  concerned  in  lieu  of  the  arrangement  which  has  here- 
tofore been  in  vogue,  and  which  the  Pullman  Company  decided 
to  discontinue  after  this  year. 

Mf.  Cummin  was  appointed  a  committee  of  one  to  arrange  with 
the  local  representative  of  the  Pullman  Company  at  Pittsburg  for 
return  sleeping  car  accommodations. 

Secretary  Patterson  read  the  annual  report  of  the  Executive 
Committee,  showing  the  Association  to  be  in  a  splendid  condition. 
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The  report  waa  accepted  and  on  motion  the  above  minutes  were 
approved  as  read.  On  regular  motion,  in  absence  of  any  other 
business  of  importance  to  come  before  the  committee,  the  meeting: 
was  adjourned. 

S.  F.  PATTERSON, 
Secretary. 

Mr.  Pickering. — Two  years  ago  at  Quebec,  we  took  in 
some  new  members  almost  at  the  very  last  minute  of  the 
Convention — some  very  fine  members — and  I  think  it  would 
be  well  to  hold  the  list  open  until  the  close  of  this  (Conven- 
tion. 

Mr.  Cummin. — I  think  as  to  the  order  of  business,  as  to 
applications  for  membership,  that  it  is  like  sickness  and 
distress,  it  is  never  closed.  I  move  that  the  assistant  secre-^ 
tary  cast  one  ballot  for  the  names  that  have  been  read. 

Mr.  Killam. — I  second  that  motion. 

President. — It  has  been  regularly  moved  and  seco»KltHT 
that  the  assistant  secretary  cast  one  ballot  for  the  ncnnes 
til  at  have  been  proposed  for  membership  in  this  Association. 
All  those  who  favor  this  mode  of  procedure  will  please- 
say  'VAye.''     ]\Iotion  carried. 

Mr.  Pickering. — I  cast  this  list  as  read,  as  a  ballot  for 
these  names  for  membership  in  this  Association. 

President  — I  declare  these  applicants  duly  elected  mem- 
bers  as  reconunended  by  the  Connnittee  on  Applications. 

President. — Next  follows  the  appointment  of  the  neces- 
sary committees,  and  I  will  now  announce  the  following: 

A UDITING    COM M ITTEK. 

A.  Montzheimer,  H.  D.  Cleaveland,  G.  H.  Soles,  A.  B.  Hubbard.. 

COMMITTEE    ON    SELECTION    OF    SUBJECTS. 

B.  F.  Pickering,  J.  H.  Cummin,  H.  Rettinghouse.  W.  O.  Eggle- 
ston,  J.  N.  Penwell,  C.  W.  Richey,  R.  L.  Heflin. 

COMMITTEE   OX    NOMINATIONS. 

J.  H.  Cummin,  B.  F.  Picltering,  A,  Montzheimer,  W.  O.  Eggje- 
ston. 

COMMITTEE  ON  RESOLUTIONS. 

W.  F.  Steffens,  J.  P.  Canty,  R.  H.  Reid,  B.  M.  Hudson. 


26 

Assistant  Secretary. — I  would  like  to  hold  a  meeting  of 
the  Committee  for  the  Selection  of  Subjects  at  the  close  of 
the  session  this  afternoon,  in  one  corner  of  this  Convention 
hall.  Also,  would  like  to  announce  that  I  wish  to  see 
all  the  New  England  members  and  the  members  from  the 
Eastern  Provinces  of  Canada  at  my  room.  No.  155,  at  an 
early  hour  this  evening. 

President. — If  there  is  no  objection  we  will  now  stand 
adjourned  until  2  o'clock  this  afternoon. 

AFTERNOON  SESSION,  TUESDAY,  OCTOBER  17. 

1905. 

The  meeting  was  called  to  order  by  the  president. 

President. — Committee  reports  are  in  order. 

The  first  is  report  on  subject  number  one,  ''Construction 
and  Maintenance  of  Docks  and  Wharves,*'  Mr.  H.  Retting- 
house,  chairman. 

Report  of  the  committee  on  subject  number  one,  **  Con- 
struction and  Maintenance  of  Docks  and  Wharves,"  was 
thereupon  read  by  the  chairman  of- the  committee,  Mr.  H. 
Rettinghouse,  Division  Engineer  of  the  Wisconsin  Central 
Railway.     (See  report  on  subject  number  one.) 

Mr.  Rettinghouse. — There  is  accompanying  this  report  a 
letter  from  Mr.  L.  J.  Anderson  of  the  C.  &  N.  W.  Ry.  and 
one  from  Mr.  J.  S.  Browne  of  Providence,  R.  I.,  but  it  is- 
not  necessary  to  read  them  as  they  refer  to  one  particular 
construction  only.  (See  letters  from  Mr.  Anderson  and 
Mr.  Browne.) 

President. — I  think  it  is  customary  to  have  all  these 
reports  taken  yp  and  have  the  discussions  afterwards. 
That  is  right  Mr.  Cummin,  is  it  not? 

Mr.  Cummin. — Yes,  sir. 

President. — The  next  will  be  report  on  subject  number 
two,  **  Relative  Value  of  Concrete 'and  Timber  Piles."  I 
think  there  is  no  report  on  subject  number  two.  (No  report 
on  subject  number  two.) 
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Mr.  Schall. — ^Before  passing  the  subject  of  concrete  piles^ 
I  would  like  to  ask  whether  permission  will  not  be  granted 
to  have  the  subject  discussed. 

President. — We  will  have  the  discussion  when  the  proper 
time  comes ;  quite  a  few  are  interested  in  it  and  I  think  we 
will  be  able  to  have  some  discussion  on  it.  We  will  bring 
it  up  later. 

Mr.  Pickering. — I  would  suggest,  as  chairman  of  the 
Committee  on  Subjects  for  next  year,  that  as  there  has  been 
no  report  made  on  this  subject  that  it  be  carried  over  and 
continued  as  a  subject  for  next  year.  We  have  done  that 
in  the  past  very  frequently  to  good  advantage. 

President. — As  Mr.  Pickering  is  the  chairman  of  the 
Committee  on  Subjects,  I  hope  he  will  bear  that  in  mind 
in  making  up  the  new  list  for  the  coming  year. 

President. — Report  number  three  next,  **  Concrete  Build- 
ing Construction,  Including  Platforms,"  Mr.  C.  W.  Richey, 
chairman. 

Report  of  committee  was  thereupon  read  by  the  chair- 
man, Mr.  C.  W.  Richey,  Master  Carpenter  of  the  Pennsyl- 
vania Lines,  Pittsburg,  Pa.  (See  report  on  subject  number 
three.) 

"  Mr.  Richey. — That  concludes  the  report  of  the  commit- 
tee on  the  subject  of  platforms.  I  will  now  read  that  part 
of  the  report  relative  to  concrete  buildings.  Mr.  Cunning- 
ham is  the  only  member  of  the  committee  whom  I  have 
seen;  the  report  is  not  yet  signed  by  him,  but  he  is  per- 
fectly satisfied  with  it  and  wiJl  sign  it  later.  I  have  photo- 
graphs of  the  concrete  building  at  McKee's  Rocks,  erected 
by  Mr.  Cummings,  whose  office  is  just  across  the  street.  We 
^vill  visit  that  building  at  McKee's  Rocks  Thursday.  It  is 
in  the  vicinity  of  the  shops  and  something  not  very  often 
seen — concrete  roof  trusses  of  segmental  design,  spaced  20 
feet  centers,  etc. 

President. — ^While  on  this  subject,  I  will  say  that  I  have 
a  letter  here  from  a  member  in  New  Zealand.  It  might 
properly  come  up  under  the  head  of  discussion,  but  I  think 


27 

we  will  make  it  a  supplement  to  the  report,  and  as  it  i» 
very  short  I  will  read  it.  (Letter  referred  to  thereupon 
read  by  president,  Mr.  Liehty.)     (See  letter.) 

President. — I  am  informed  that  the  Auditing  Committee 
is  ready  to  report.  As  the  chairman  expects  to  be  away 
part  of  the  time  later  on,  perhaps  it  would  be  well  to  have 
that  now.  If  there  is  no  objection  we  will  hear  the  report, 
Mr.  Montzheimer,  chairman. 

The  report  of  the  Auditing  Committee  was  thereupon 
read  by  Mr.  Montzheimer : 

REPORT  OF  AUDITING  COMMITTEE. 

MoNONGAHELA  HousE,  PmsBUBG,  Pa.,  October  17,  1905. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendments  of  Bridges  and  Buildings: 

The  undersigned  Auditing  Committee  beg  to  state  that  we  have 
examined  the  accounts  of  our  secretary,  Mr.  S.  F.  Patterson,  and 
of  our  treasurer,  Mr.  C.  P.  Austin,  and  have  the  following  report 
to  make: 

Secretary's  report: 

Cash  on  hand  last  report $44.79 

Received  during  the  year  for  dues  and  membership  fees  896.00 

Received  for  sale  of  books  and  tables 55.75 

Received  for  advertising 1,106.75 

Total   $2,103.29 

Disbursements: 
Expenses,  as  per  vouchers 1,940.98 

Balance  in  secretary's  hands,  October  17,  1905 156.31 

Balance  in  hands  of  treasurer,  same  date 761.18 


Cash  balance  on  hand $917.49 

ARTHQR  MONTZHEIMER, 
H.  D.  CLEAVELAND, 
G.  H.  SOLES, 
A.  B.  HUBBARD, 

Auditing  Committee. 
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President. — "What  shall  we  do  with  this  report?  It  has 
been  moved  that  this  report  of  the  Auditing  Committee  be 
adopted.     All  those  in  favor  of  this  please  signify  it  by  "j 

the  xisnaLsign.     The  motion  is  carried. 

President. — The  next  is  the  report  on  subject  number 
four.  I  think  this  report  has  been  printed  and  distributed 
and  it  is  not  necessary  to  read  it  unless  some  of  the  mem- 
bers wish  it  read. 

Mr.  Steffens. — If  it  is  in  order,  I  should  like  to  say  that 
the  continuity  of  any  report  is  going  to  be  lost  entirely  if  we 
go  through  the  printed  reports  and  discuss  them  afterwards. 
Mr.  Richey  just  read  a  long  paper,  of  which  the  members 
undoubtedly  made  mental  notes  that  will  be  entirely  oblit- 
erated and  it  would  seem  that  the  discussion  would  be  in 
order  after  the  report,  in  each  case. 

President. — It  seems  that  might  be  the  case  w^here  a 
report  is  read  which  has  not  come  to  us  in  printed  form, 
and  T  should  like  to  hear  from  some  of  the  members  on  this 
point. 

Mr.  Montzheimer. — It  has  always  seemed  that  the  dis-  . 
cussion  should  came  after  the  reading  of  a  report,  because 
there  will  probably  be  several  members  here  tomorrow 
who  would  take  part  in  the  discussion  of  some  report  that 
might  be  read  today,  and  if  the  discussion  comes  after  the 
members  hear  it  read,  those  who  come  in  tomorrow  would 
be  more  apt  to  hear  the  report  read  and  take  part  in  the 
discussion. 

Mr.  Cummin. — Mr.  President,  under  the  circumstances 
I  have  been  a  little  disappointed  today,  because  it  has 
always  been  understood  in  this  Association  that  when  a 
committee  is  appointed  on  a  subject  they  should  prepare 
their  report  and  have  it  in  the  secretary's  hands  not  later 
than  the  first  day  of  Septem])er.  The  secretary  has  orders 
to  print  those  reports  in  pamphlet  form  and  send  them  out 
to  all  the  members  of  this  Association.  That  gives  the  mem- 
bers plenty  of  time  to  read  over  these  reports  in  full  and  ^ 
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to  be  ready  to  discuss  them,  but  in  this  ease  the  chairman 
•of  some  of  the  committees  have  been  unable  to  pet  their 

• 

reports  ready  in  time  to  be  printed  in  the  usual  way. 
Those  who  have  heard  the  reading  of  the  reports  can  just 
as  well  discuss  them  tomorrow,  as  we  can  now,  because 
the  principal  features  will  certainly  be  retained  for  24 
hours  or  less.  I  only  regret  that  the  report  on  the  subject 
of  concrete  and  also  docks  could  not  have  been  printed  and 
placed  in  the  hands  of  the  members  several  weeks  ago.  In 
that  connection  I  would  like  to  say  that  it  seems  that  there 
have  been  sent  out  large  numbers  of  circulars  to  the  mem- 
bers of  this  Association,,  but  for  your  information  would 
state  that  I  never  received  one  of  those;  if  I  had,  I  might 
have  been  able  to  give  you  some  information  regarding 
docks  and  wharves  on  the  Atlantic  coast. 

President. — I  would  like  to  take  a  vote  on  this,  as  to  how 
many  prefer  to  discuss  these  reports  as  they  come  up  and 
how  many  prefer  to  delay  the  discussion  until  we  get 
through  with  the  reports. 

Upon  taking  a  vote,  it  was  decided  to  delay  the  discussion 
until  the  reports  were  all  read. 

President.' — The  report  on  subject  number  four,  '* An- 
chors for  Plows  and  Derricks,"  ^fr.  R.  J.  Arey,  chairman. 
I  do  not  think  it  necessary  to  have  it  read,  as  all  members 
have  received  a  copy  of  the  report.     (See  report.) 

President. — Subject  immber  five,  **  Methods  of  Repairing 
Roofs  of  Various  Kinds,"  Mr.  J.  X.  Penwell,  chairman. 

President. — ]\Tr.  Penwell,  have  you  anything  further  to 
add  to  the  report  ? 

Mr.  Penwell. — I  have  two  or  three  letters  to  read,  when 
the  discussion  comes  up,  that  have  been  lately  received. 

President. — Report  on  subject  number  six,  **  Methods  of 
Watering  Stock  in  Transit,"  Mr.  J.  0.  Thorne,  chairman. 
(No  report.) 

President. — Report  on  subject  number  seven  next,  **  Pro- 
tection of  Water  Tanks  and  Water  Pipes  from  Action  of 
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Frost/'  Mr.  J.  P.  Canty,  chairman.  I  do  not  think  it  neces- 
sary to  take  it  up  at  this  time  and  it  will  be  treated  the 
same  as  the  others.     (See  report.) 

President. — ^Next  is  the  report  on  subject  number  eighty 
'* Recent  Practice  in  Coffer  Dam  Work,"  Mr.  W.  F.  Stef- 
fens,  chairman. 

Mr.  Steffens. — Mr.  President,  I  believe  you  had,  in  the 
spring,  my  request  to  be  relieved  of  the  chairmanship  of 
that  committee. 

President. — This  is  a  good  subject  and  I  think  it  would 
be  wise  if  the  committee  would  carry  it  over  for  next  year. 

President. — We  now  come  to  the  reports  of  standing  com- 
mittees. Shall  we  take  up  these  reports  before  the  discus- 
sion of  the  regular  subjects? 

Mr.  Cummin. — That  brings  up  the  same  question  that 
was  raised  a  short  time  ago  by  a  few  of  the  members. 
The  standing  committees  have  not  done  very  much,  but  if 
you  have  any  reports,  I  would  suggest  that  we  hear  them^ 
and  if  not,  we  will  get  a  chance  to  discuss  some  of  the  com- 
mittee reports  this  afternoon. 

President. — We  have  some  reports  to  offer  and  will  have 
them  now.  The  first  of  the  subjects  of  the  standing  com- 
mittees is,  **Pile  and  Frame  Trestle  Bridges,''  Mr.  F.  S. 
Edinger,  chairman.     (Xo  report.) 

Subject  number  two,  *' Steel  Bridges,"  Mr.  H.  H.  Eggles- 
ton,  chairman.  A  very  good  report  on  that  has  been 
printed.  Also,  a  supplementary  report  by  Mr.  Snow,  one 
of  the  members  from  the  Boston  &  Maine  R.  R.  (See 
report. ) 

Subject  number  three,  ** Buildings."     (No  report.) 

Subject  number  four,  ** Docks  and  Wharves,"  Mr.  R. 
Angst,  chairman.     (No  report.) 

Subject  number  five,  *' Water  Supply,"  Mr.  B.  M.  Hud- 
son, chairman.     Mr.  Hudson,  have  you  any  report? 

Mr.  Hudson. — We  have  no  report  to  offer  on  this  subject. 
(No  report.) 
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President. — Next  is  subject  number  six,  **Pire  Protec- 
tion," Mr.  George  W.  Andrews,  chairman.  I  would  say 
that  I  received  a  letter  from  Mr.  Andrews,  saying  that  he 
was  unable  to  do  anything  with  the  report  and  asked  for 
further  time. 

President. — Subject  number  seven,  **  Fences,  Crossings 
and  Cattle-Guards,"  C.  S.  Corrigan,  chairman.  I  do  not 
remember  seeing  any  report  on  this  subject.     (No  report.) 

President. — Subject  number  eight  next,  **  Preservatives 
for  Wood  and  Metals,"  Mr.  P.  D.  Beal,  chairman.  We 
have  something  on  this,  which  w411  come  up  for  discussion. 
(See  report.) 

President. — Subject  number  nine,  '*  Coaling  Stations  and 
Cinder  Pits,"  Mr.  W.  B.  Causey,  chairman.     (No  report.) 

President. — Subject  number  ten,  which  is  the  last,  '*  Rec- 
ords and  Accounts,"  Mr.  H.  M.  Henson,  chairman.  Assist- 
ant Secretary,  will  you  please  read  the  report  from  Mr. 
Henson  T 

Report  on  subject  number  ten  was  thereupon  read  by  Mr. 
B.  P.  Pickering,  the  assistant  secretary.     (See  report.) 

President. — This  concludes  the  reports  of  committees. 
We  will  now  take  up  the  discussion  of  reports,  gentlemen, 
if  you  are  ready. 

President. — Subject  number  one,  ''Construction  and 
Maintenance  of  Docks  and  Wharves,"  is  now  open  for  dis- 
cussion. We  should  like  to  hear  from  the  new  members 
and  others  who  can  offer  anything  on  this  subject  in  the 
interest  of  the  Association. 

Mr.  Cummin. — Mr.  President,  I  think  it  is  customary  for 
the  chairman  to  start  the  discussion.  (See  discussion  on 
subject  number  one.) 

President. — ^We  will  now  take  up  for  discussion  subject 
number  two,  **  Relative  Value  of  Concrete  and  Timber 
Piles." 

No  paper  being  presented,  I  believe  it  has  been  decided 
to  continue  this  subject  until  next  year,  in  which  case  we 
had  better  not  have  any  discussion  on  it  at  this  time,  but 
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wait  until  it  comes  up  in  the  proper  shape.  If  there  is  no 
objection,  we  will  pass  to  the  next  subject,  number  three. 

(No  discussion  on  subject  number  two.) 

President. — We  are  now  ready  for  discussion  on  subject 
number  three,  **  Concrete  Building  Construction,  Including 
Platforms.'*  I  believe,  according  to  Mr.  Cummin's  views, 
that  it  is  usually  customary  to  hear  from  the  chairman  first. 
Mr.  Richey,  we  would  like  to  hear  from  you.  (See  discus- 
sion on  subject  number  three.) 

Mr.  Steffens. — I  move  that  we  adjourn  until  tomorrow 
morning  at  nine  o'clock. 

Motion  prevailed. 

MORNING   SESSION,   WEDNESDAY,   OCTOBER   18, 

1905. 

Meeting  called  to  order  by  the  president  at  9.25  a.  m. 

President. — The  Committee  on  Nominations  will  please 
make  their  report. 

The  report  of  the  Committee  on  Nominations  was  read 
by  Assistant  Secretary  Pickering. 

REPORT  OF  COMMITTEE   ON  NOMINATIONS. 

Pittsburg,  Pa.,  October  18,  1905. 

To  the  Ofjficers  and  Members  of  the  Association  of  Railtoay  Super- 
intendents of  Bridges  and  Buildings: 

Tour  Committee  on  Nominations  submits  the  following  report: 

For  President — J.  B.  Sheldon. 

First  Vice-President — J.  H.  Markley. 
Second  Vice-President — R.  H.  Reid. 
Third  Vice-President— R.  C.  Sattley. 
Fourth  Vice-President — J.  P.  Canty. 
Secretary — S.  F.  Patterson. 
Treasurer — C.  P.  Austin. 

Executive  Members — H.  Rettinghouse,  A.  E.  Killam,  J.  S. 
Lemond,  H.  H.  Eggleston,  C.  W.  Richey,  F.  E.  Schall. 

J.  H.  Cummin, 
B.  F.  Pickering, 
Arthur  Montzheimer, 
W.  O.  Eggleston, 

Committee. 
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President. — This  report  will  be  held  for  whatever  ac- 
tion the  Association  sees  fit  to  take  when  it  comes  up  tomor- 
row in  the  regular  order  of  business. 

Mr,  Cummin. — It  might  be  well  to  inform  the  new  mem- 
bers of  the  Association  that  this  report  is  not  final.  "When 
the  time  for  election  of  officers  comes  it  does  not  prevent 
other  nominations  for  any  office.  It  is  simply  a  matter  of 
form,  in  order  to  bring  certain  names  definitely  before  the 
Association. 

President. — ^We  will  resume  work  on  subject  number 
three,  ** Concrete,"  where  we  left  oif  last  night,  and  I  trust 
that  you  will  confine  your  remarks  to  the  subject.  (See 
further  discussion.) 

President. — Subject  number  four,  ''Anchors  for  Plows 
and  Derricks.'* 

It  is  gratifying  to  note  how  well  the  chairman  of  the  com- 
mittee, a  new  member  from  the  Santa  P6,  has  handled  this 
apparently  barren  subject.  The  paper  is  now  open  to  dis- 
cussion.    (See  discussion.) 

President. — Subject  number  five,  **  Methods  of  Repairing 
Hoofs  of  Various  Kinds."  Mr.  J.  N.  Penwell  of  the  Lake 
Erie  &  Western  is  chairman  and  we  shall  be  glad  to  hear 
from  him  first.     (See  discussion  on  subject  number  five.) 

President. — I  should  like  to  read  the  report  of  the  Com- 
mittee on  Relief  at  this  time. 

Report  thereupon  read  by  the  president. 

REPORT  OF  COMMITTEE  ON  RELIEF. 

MONOXOAHELA  HOUSE,  PiTTSBUEG,  Pa.,  October  17,  1905. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Tour  Committee  on  Relief  are  glad  to  state  that  during  the 
past  year  we  have  had  but  one  application  for  relief. 

About  half  a  dozen  letters  were  sent  out  to  various  members  of 
the  Association,  stating  the  applicant's  age,  experience,  etc.  The 
responses  were  prompt  and  a  very  satisfactory  position  was  of- 
fered the  applicant,  which  he  accepted. 

Arthttb  Montzheimer, 
John  B.  Sheldon, 
James  Stannabd, 

M.    RiNEY, 

Committee. 
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President. — Subject  number  six,  **  Methods  of  Watering 
Stock  in  Transit."  Mr.  J.  0.  Thorn  of  the  Chicago,  Bur- 
lington &  Quincy  is  the  chairman.  He  is  not  present. 
There  is  no  report  on  that  subject  and  this  is  one  of  the 
subjects  that  it  has  been  decided  to  continue*;  we  will,  there- 
fore, pass  to  subject  number  seven.  (See  paper  by  E.  S. 
Hume  of  Western  Australia  Government  Railways.) 

President, — Subject  number  seven,  **  Protection  of  Water 
Tanks  and  Water  Pipes  from  the  Action  of  Frost,''  Mr. 
J.  P.  Canty,  chairman.  Have  you  anything  further  to 
offer,  to  start  the  discussion,  Mr.  Canty?     (See  discussion.) 

President. — Subject  number  eight,  **  Recent  Practice  in 
Coffer  Dam  Work."  There  is  no  report  on  this  subject. 
This  is  one  of  the  subjects  that  is  to  be  continued  and  car- 
ried over  till  next  year.  If  there  is  no  objection,  we  will 
now  take  up  standing  committee  reports. 

(No  discussion  on  subject  number  eight.) 

Mr.  Pickering. — We  have  a  telegram  from  one  of  our  old 
members,  whom  we  have  missed  and  whose  pleasant  face 
we  all  would  so  much  like  to  see,  and  I  am  sure  everyone 
has  felt  a  personal  loss  because  he  has  not  been  here  at  this 

time. 

Tebre  Haute,  Ixd.,  October  17,  1905. 
S.  F.  Patterson, 

Care  Monongahela  Hotel,  Pittsburg,  Pa. 

Very  sorry  we  cannot  attend  Convention;  too  much  prosperity. 
Hope  for  an  interesting  and  profitable  time,  as  usual. 

A.  S.  MARKLEY. 

I  think  this  is  a  fine  niossa<]:e  from  our  brother.  You  all, 
or  most  of  you,  know  Brother  IMarkley  s  disposition,  and 
you  know  that  if  he  was  with  us  he  would  be  an  earnest 
worker. 

President. — We  are  now  ready  to  take  up  the  standing 
committees.  The  first  is  *'Pile  and  Frame  Trestle  Bridges," 
Mr.  F.  S.  Eddington  of  the  Southern  Pacific,  chairman. 

There  is  no  report  on  this  subject.  Has  any  member 
anything  to  offer  on  this?     (See  discussion  on  number  one.) 

President. — Gentlemen,  if  you  will   pardon  me  at  this 
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time,  we  will  see  if  the  committee  has  made  any  progress 
in  regard  to  reporting  on  the  Pullman  transportation. 

Mr.  Cummin. — IVIr.  President,  a  representative  of  the 
local  Pullman  office  will  be  present  at  9.30  o'clock  tomorrow 
morning,  at  which  time  return  trip  can  be  arranged  for, 
over  a  diflPerent  route,  if  desired,  than  originally  selected. 

Mr.  Killam. — I  move  that  we  now  adjourn. 

President. — If  there  is  no  objection  we  will  stand  ad- 
journed until  two  o'clock  this  afternoon. 

AFTERNOON  SESSION,  OCTOBER  18,  1905. 

Meeting  called  to  order  by  the  president. 

President. — Gentlemen,  if  you  will  now  please  come  to 
order  we  will  take  up  the  next  subject  of  the  standing  com- 
mittees, which  is  subject  number  two,  *' Steel  Bridges." 
Mr.  H.  H.  Eggleston  is  the  chairman.  (See  discussion  on 
subject  number  two.) 

President. — Subject  number  three,  ** Buildings.''  There 
is  no  report  on  this  subject.  Has  anyone  anything  to  offer? 
If  not  we  will  pass  to  the  next  subject.  (No  discussion  on 
subject  number  three.) 

President. — Subject  number  four  next,  **  Docks  and 
"Wharves."  That  was  pretty  well  covered  in  the  report  on 
subject  number  one  of  the  regular  committee  reports,  and 
probably  there  is  nothing  else  to  be  offered  on  that  here ;  if 
not,  we  will  pass  to  the  next  subject.  (No  discussion  on 
subject  number  four.) 

President. — Subject  number  five,  ** Water  Supply."  On 
this  subject  there  has  been  no  report  made.  Has  anyone 
anything  to  offer  on  this  line?  (No  discussion  on  subject 
ijumber  five.) 

President. — Number  six  next,  '*Fire  Protection."  No 
report  on  this  subject.  Has  anyone  any  suggestions  in  con- 
nection with  our  work  on  this  subject  of  fire  protection  ? 

Mr.  Reid. — Fire  protection  for  buildings  or  bridges? 

President. — I  think  it  is  general.  Anything  of  general 
interest  that  might  come  up  under  this  head.     While  there 
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is  no  report  on  this,  I  know  that  some  of  the  standing  com- 
mittees were  very  nearly  ready  to  report  this  year.  This 
part  of  the  work  is  a  new  feature,  however,  but  we  will  have 
some  reports  further  along.  (See  discussion  on  subject 
number  six.) 

During  the  discussion  on  fire  protection,  Mr.  John  Fore- 
man of  the  Philadelphia  &  Reading  R.  R.,  at  Pottstown, 
Pa.,  and  one  of  the  life  members  of  the  Association,  arrived 
at  the  Convention  and  was  given  a  hearty  welcome. 

Mr.  Pickering. — Mr.  President  and  gentlemen,  I  want  to 
introduce  Mr.  John  Foreman,  the  oldest  bridge  man  in 
America. 

Mr.  Cummin. — For  the  information  of  some  of  the  new 
members  I  will  state  that  this  gentleman  worked  for  one 
railroad  for  58  years  before  he  retired.  I  do  not  think 
his  record  will  be  equalled  by  any  man  in  this  country. 

President. — Some  of  these  subjects,  under  the  head  of 
standing  committees,  if  not  all  of  them,  have  been  an  experi- 
ment. This  is  the  first  time  they  have  been  before  the  Con- 
vention, and  while  we  did  not  have  the  best  of  reports  at 
this  meeting  and  no  reports  at  all  on  some  of  the  subjects^ 
it  is  being  shown  that  there  is  plenty  of  good  material  to 
work  on.  These  will  be  continued  and  I  hope  my  successor 
will  be  successful  in  appointing  committees. 

Mr.  Pickering. — I  would  ask  for  permission  to  withdraw 
to  Room  155  for  consideration  of  the  question  of  the  selec- 
tion of  subjects,  for  myself,  J.  H.  Cummin,  Mr.  Retting- 
house,  W.  0.  Eggleston,  Mr.  Penwell,  C.  W.  Richey  and  Mr. 
Heflin. 

President. — If  there  is  no  objection,  we  will  allow  these 
members  to  withdraw  from  the  meeting  at  this  time. 

President. — Subject  number  seven,  **  Fences,  Crossings 
and  Cattle  Guards.''  Please  make  your  remarks  as  brief 
as  possible.  There  has  been  no  printed  report  made  on 
this  subject.     (No  discussion  on  subject  number  seven.) 

President. — Subject  number  eight.  We  have  a  paper  on 
that  and  want  to  discuss  it,  but  please  make  your  remarks 


37 

very  brief  and  to  the  point  and  keep  within  the  limits  of 
the  subject.  This  subject  is,  **  Preservatives  for  Wood  ancf 
Metals."  Has  anyone  anything  to  offer  besides  the  report 
which  is  in?  If  not,  we  will  pass  it,  as  I  think  the  Main- 
tenance of  Way  Association  are  now  discussing  this  subject. 
(No  discussion  on  subject  number  eight.) 

President. — Subject  number  nine,  **  Coaling  Stations  and 
Cinder  Pits,''  on  which  there  is  no  printed  report. 

Mr.  H.  H.  Eggleston. — Mr.  President,  Mr.  Causey,  chair- 
man of  that  committee,  has  been  so  busy  that  he  could  not 
get  his  report  out,  but  I  think  I  will  get  something  here  from 
him  tomorrow. 

President. — All  right,  if  we  hear  from  him  we  will  bring 
this  matter  up  again  tomorrow.  We  will  now  pass  to  the 
next  subject.     (No  discussion  on  subject  number  nine.) 

President. — Subject  number  ten,  ** Records  and  Ac- 
counts."    (See  discussion  on  subject  number  ten.) 

THURSDAY  MORNING,  OCTOBER  19,  1905. 

Meeting  called  to  order  by  the  president  at  9.40  a.  m. 

President. — Gentlemen,  we  have  a  report  of  one  more 
committee  that  was  to  be  handed  in  this  morning.  Is  Mr. 
H.  H.  Eggleston  present? 

Mr.  H.  H.  Eggleston. — Here  is  the  report,  which  I  have 
just  received  from  Mr.  Causey. 

President. — ^Will  the  assistant  secretary  please  read  the 
report  which  comes  in  at  this  time  from  Mr.  Causey? 

Report  on  ** Coaling  Stations  and  Cinder  Pits,"  subject 
number  nine,  was  thereupon  read  by  Mr.  Pickering,  the 
assistant  secretary.     (See  report.) 

The  assistant  secretary  also  read  a  letter  from  Mr.  W.  D. 
Causey  of  the  Chicago  &  Alton  R.  R.  Co.,  stating  that  he 
had  been  unable  to  prepare  a  full  report  on  account  of  the 
overwhelming  amount  of  work  in  the  maintenance  depart- 
ment this  year. 

Mr.  Pickering. — Mr.  President,  the  Committee  on  the 
Selection  of  Subjects  for  next  year  concluded  to  continue 
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this  subject  and  consequently  I  would  su£rp:est  that  this  be 
•laid  on  the  table  and  referred  to  the  committee  to  be' ap- 
pointed next  year. 

President. — What  is  your  pleasure,  gentlemen?  Do  you 
think  it  ousrht  to  go  in  this  year's  records,  or  be  carried  over 
until  next  year? 

Mr.  Large. — I  think  it  had  better  be  carried  over  till  next 
.year. 

President. — Does  anyone  want  to  discuss  this  subject  this 
morning  ? 

Mr.  H.  II.  Eggleston. — At  the  next  Convention  I  shall, 
I  think,  be  able  to  give  the  Convention  considerable  infor- 
mation on  this  subject,  as  we  are  changing  our  coaling 
apparatus  entirely,  over  the  entire  system. 

President. — I  wish  to  state  that  Mr.  Causey  was  one  of 
the  new  members  last  year  and  is  a  very  able  man.  I 
.should  like  to  see  the  same  committee  continued,  as  I  know 
a  good  report  will  result.  What  is  your  pleasure,  gentle- 
men ?  I  should  like  to  know^  whether  you  want  to  take  this 
up  and  include  it  in  this  year's  report.  I  think  it  would  ^ 
be  much  better  to  carry  it  over,  if  someone  will  make  a 
motion  to  that  effect. 

Mr.  Large. — I  move  that  it  be  carried  to  next  year's  Con- 
vention.    (The  motion  was  carried.) 

President. — I  wish  Mr.  Eggleston  would  tell  Mr.  Causey 
that  this  subject  is  continued,  request  him  to  be  chairman 
and  take  this  report. 

Report  was  thereupon  turned  over  to  Mr.  Eggleston  by 
the  president.     (Xo  discussion  on  subject  number  ten.) 

Mr.  Pickering. — I  rise  to  a  point  of  privilege.  I  hold  in 
my  risfht  hand  a  registration  card  of  one  of  our  members 
who  has  retired  from  railroad  service.  One  of  our  old, 
faithful  members,  who  has  attended,  I  think,  every  Conven- 
tion of  this  Association,  at  least  all  which  I  have  attended 
myself,  and  taken  a  great  interest.  He  has  now  retired 
from  railroad  service.  He  has  visited  the  South  for  his 
health  and  has  l)oconie  so  attached  to  that  country  that  I 


39 

^vinderstand  he  intends  making  his  permanent  home  at 
Miami,  Fla.  Mr.  President,  I  move  that  Mr.  James  Mcln- 
tyre  be  made  a  life  member  of  this  Association,  with  all 
pri\aleges. 

Mr.  Cummin. — I  second  the  motion. 

Voices — Second  the  motion;  second  the  motion. 

President. — We  have  a  good  many  seconds  to  this  motion, 
which  looks  well  and  I  am  much  pleased  to  put  this  ques- 
tion before  the  house  for  your  consideration.  It  has  been 
moved  and  seconded  that  ^Ir.  James  Mclntyre,  who  has 
retired  from  active  railroad  service,  be  placed  on  the  life 
membership  of  this  Association.  All  those  in  favor  of  that 
motion  please  rise. 

President. — The  motion  is  carried  unanimously,  and  I 
trust,  Mr.  Mclntyre,  that  you  will  be  a  member  for  the 
next  40  years. 

Mr.  Mclntyre. — Afr.  President  and  gentlemen,  I  am  not 
a  speech-maker,  but  will  make  a  few  remarks  on  this  line. 
I  am  not  quite  as  ancient  as  my  friend  makes  me  out  to  be. 
I  think  it  was  in  1881  that  I  joined  the  Civil  Engineers* 
Club  of  Cleveland,  Ohio,  and  when  I  resigned  they  re- 
quested me  to  allow  them  to  retain  my  name  on  their  roll. 
The  Alasonic  order  in  the  Blue  Lodge  did  the  same  thing. 
I  thank  you  for  your  courteous  action  in  this  matter. 

Mr.  Cummin. — One  thing  about  IMr.  Mclntyre 's  looks; 
if  a  few  months*  residence  down  there  will  change  the  looks 
of  a  man  as  it  has  him,  I  think  some  of  the  rest  of  us  had 
better  take  a  trip  down  there. 

President. — The  Committee  on  Resolutions  is  not  quite 
ready  to  report.  Has  anyone  anything  to  offer  under  the 
head  of  unfinished  business? 

Mr.  Sheldon. — Mr.  President  and  gentlemen,  I  rise  to  a 
matter  of  personal  privilege.  I  move  that  Air.  Wise  of  the 
Illinois  Central  Railroad,  a  member  who  has  been  26  years 
in  active  railroad  service  and  now  retired,  who  has  always 
taken  an  active  interest  in  the  Association,  be  placed  on 
the  list  of  life  members,  with  all  privileges. 
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Mr.  Pickering. — I  second  that  motion. 

President. — Gentlemen,  I  should  like  very  much  to  see 
this  honor  conferred.  All  those  in  favor  of  that  motion, 
that  Mr.  Wise  be  made  a  life  member  with  all  privileges, 
please  acknowledge  same  by  rising. 

The  motion  is  carried,  and  I  declare  Mr.  E.  F.  Wise  duly 
elected  a  life  member  of  this  Association. 

Mr.  Wise. — Mr.  President  and  gentlemen,  I  am  not  a 
speech-maker,  but  I  thank  you  for  the  honor  conferred  on 
me. 

President. — I  think  the  Committee  on  Subjects  is  now 
ready  to  make  their  report. 

Report  of  the  Committee  on  Subjects  was  thereupon  read 
by  the  assistant  secretary. 

REPORT  OF  COMMITTEE  ON  SELECTION  OF  SUBJECTS. 

PiTTSBUBG,  Pa.,  October  19,  1905. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

The  Committee  on  Selection  of  Subjects  submits  the  following 
subjects: 

Number  One.  Concrete  for  bridges,  arches  and  subways. 

Number  Two.  Experience  in  use  of  concrete  piles. 

Number  Three.  Concrete  building  construction. 

Number  Four.  Methods  of  watering  stock  in  transit. 

Number  Five.  Recent  practice  in  coffer  dam  work. 

Number  Six.  Modern  coaling  stations  and  cinder  pits. 

Number  Seven.  Most  practical  bumping  block  for  passenger  and 
freight  use. 

We  recommend  the  standing  subjects  for  committees  be  the 
same  as  last  year. 

B.  F.  Pickering, 
J.  H.  Cummin, 
H.  Rettinohouse, 
W.  O.  Eggleston, 
J.  N.  Penwell, 

C.   W.   RiCHEY, 

R.  L.  Heflin, 

Committee. 

Mr.  Pickering. — I  will  say  in  explanation  of  this  report^ 
Mr.  President,  that  the  committee  thought  some-  of  the  sub- 
jects  had  not  been  investigated  as  their  importance  called 
for  and  consequently  thought  it  wise  to  continue  them  for 
further  investigation  and  discussion. 
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Mr.  Reid. — ^Would  it  not  be  well  to  add  a  standing  com- 
mittee on  concrete  to  the  standing  committees? 

President. — That  would  come  under  the  head  of  build- 
ings, of  the  standing  committees. 

Mr.  Reid. — I  would  suggest  that  there  be  a  standing  sub- 
ject for  concrete.  The  subject  is  so  broad  that  the  appoint- 
ment of  a  special  committee  seems  warranted.  The  com- 
mittee should  not  only  include  buildings,  but  arches,  cul- 
verts, abutments  and  general  work  of  all  kinds. 

President. — ^What  is  the  pleasure  of  the  Association  f 
Do  you  want  another  standing  subject  with  the  title,  **  Con- 
crete for  Building  and  Structural  Work?'' 

Mr.  Pickering. — I  would  recommend  adding  a  standing 
subject  of  **  Concrete  for  Building  and  Bridge  Construc- 
tion." 

Mr.  Cummin. — I  believe  that  for  next  year  we  should 
have  a  regular  committee  to  report  on  the  subject  of  **  Con- 
crete Bridges  and  Arches. ' '  We  should  not  be  as  likely  to- 
get  as  good  a  report  from  a  standing  committee  as  from  a 
regular  annual  committee. 

Mr.  Pickering. — Mr.  President,  it  is  my  opinion  that 
seven  regular  subjects  are  as  many  as  we  ought  to  have  for 
special  investigation  each  year.  If  we  receive  reports  from 
four,  which  is  about  the  average  number  usually  received^ 
it  will  take  all  the  time  available  to  properly  discuss  them. 
The  subject,  I  realize  as  well  as  Mr.  Cummin,  is  a  very 
important  one,  but  would  it  not  be  well  to  let  this  standing 
committee  investigate  the  subject  this  year  and  if,  by  the 
following  year,  they  do  not  present  as  full  a  report  as  we 
wish  on  the  subject,  make  it  a  special  subject  for  the  next 
year. 

Mr.  Cummin. — That  will  carry  it  over  for  two  years  be- 
fore we  hear  anything  from  it.  A  number  of  members  are 
very  much  interested  in  concrete  arches,  bridges,  etc.,  and 
as  it  is  coming  into  more  universal  use  constantly,  this  is  a 
good  subject  to  have  before  the  Association.  I  move  that 
this  be  selected  as  one  of  the  regular  subjects. 
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]\rr.  Large. — I  second  that  motion.  (Motion  was  car- 
ried.) 

Mr.  Penwell. — Since  this  subject  has  been  added  to  the 
regular  list,  there  are  too  many  subjects  for  next  year  and 
I  would  move  that  we  drop  the  subject,  **The  Construction 
and  Maintenance  of  Docks  and  Wharfs, ' '  and  substitute  the 
subject  that  was  just  voted  on  instead. 

]\Ir.  Pickering. — Mr.  President,  I  second  that  motion,  in 
view  of  the  fact  that  we  had  quite  a  full  report  and  as  I 
remember  a  very  sharp  discussion  on  this  particular  sub- 
ject this  year.     (The  motion  was  carried.) 

President. — Nominations  will  now  be  in  order  for  cities 
for  holding  the  next  Convention.  We  received  the  usual 
invitation  from  the  bright  spot,  Milwaukee,  as  warm  and 
hearty  as  ever,  or  even  more  so. 

The  following  cities  were  regularly  placed  in  nomination 
for  the  next  meeting  place:  Cincinnati,  New  York  City, 
Washington,  Cleveland  and  Boston.  .Ballots  were  then 
canvassed,  IMessrs.  Winter  and  Penwell,  tellers. 

President. — The  i-esult  of  the  first  ballot  is  as  follows: 
Total  number  of  votes  cast,  49;  Cincinnati  had  one;  New 
York  City,  one;  Washington,  seven;  Cleveland,  nine;  Bos- 
ton, 31.  I  therefore  declare  Boston  the  place  for  holding 
our  next  annual  Convention. 

Mr.  Cummin. — I  move  that  the  selection  of  Boston  be 
made  unanimous  for  the  next  meeting-place.  (The  motion 
was  made  unanimous.) 

President. — Election  of  officers  next,  gentlemen.  The 
nominations  so  far  are  as  follows: 

President,  J.  B.  fSheldon ;  first  vice-president,  J.  H.  Mark- 
ley  ;  second  vice-president,  R.  H.  Reid ;  third  vice-president, 
R.  C.  Sattley;  fourth  vice-president,  J.  P.  Canty;  secretary, 
S.  F.  Patterson;  treasurer,  C.  P.  Austin;  executive  com- 
mittee, H.  Rettinghouse,  A.  E.  Killam,  J.  S.  Lemond,  C.  W. 
Richey,  H.  H.  Eggleston,  F.  E.  Schall. 

Mr.  Montzheimer. — I  move  that  the  nominations  be  closed. 
(Motion  was  carried.) 
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Mr.  Cummin. — I  move  that  the  assistant  secretary  cast 
the  vote  for  the  nominations  made  by  the  committee. 

President. — It  has  been  moved  and  seconded  that  the 
assistant  secretary  be  instructed  to  cast  one  ballot  for  these 
names.  If  there  is  no  objection,  Mr.  Pickering  will  cast  one 
ballot  for  the  election  of  these  oflScers  as  recommended.  But 
this  must  be  unanimous  if  we  do  it  in  this  way.  All  those 
favoring  this  motion  signify  it  by  saying  aye ;  contrary,  nay. 
The  motion  is  carried  and  the  assistant  secretary  will  please 
cast  the  ballot. 

Mr.  Pickering. — ^Ir.  President  and  members  of  this  As- 
sociation, it  gives  me  great  pleasure  to  cast  this  ballot  for 
the  names  recommended  by  the  committee  for  oflBcers  of  this 
Association  for  the  ensuing  year. 

The  officers  were  then  declared  duly  elected  by  the  presi- 
dent and  those-  present  accepted  the  offices  to  which  they 
were  elected. 

President. — Mr.  Sheldon,  will  you  please  come  forward? 
I  now  turn  this  gavel  of  authority  over  to  you. 

Mr.  Sheldon. — Members  of  this  Association,  I  appreciate 
in  a  measure  the  honor  you  have  conferred  on  me  by  elect- 
ing me  president  of  this  Association.  I  also  appreciate 
somewhat  the  work  that  goes  with  the  chairmanship  of  an 
association  of  this  kind,  as  I  have  been  reminded  of  it  sev- 
eral times  by  our  past  presidents,  but  I  will  ask  the  members 
of  this  Association  to  help  me  do  some  of  the  work.  *  There 
is  work  enough  for  us  all  and  if  the  Association  succeeds  it 
must  be  done.  You  know  my  failing,  and  I  shall  feel  free 
to  call  upon  you  to  help  me  out. 

At  this  point  Mr.  SteflPens  read  the  report  of  the  Com- 
mittee on  Resolutions,  which  was  accepted: 

REPORT   OF  COMMITTEE   ON  RESOLUTIONS. 

Pittsburg,  Pa.,  October  20,  1905. 

The  Committee  on  Resolutions  reports  as  foHows: 

Resolved,  That  the  Association  tenders  its  thanks  to  the  lail- 
roads,  the  Pullman  Company  and  other  companies,  individually 
and    collectively,  in  appreciation    of    the    courtesies   so   kindly 
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extended  in  connection  with  this,  our  fifteenth  annual  Conven- 
tion. 

To  the  local  members  who  as  a  committee  have  been  untiring 
in  their  efforts  to  make  profitable  and  interesting  the  visit  of  the 
Association  to  the  City  of  Pittsburg. 

To  the  commercial  houses  that  have  been  represented  at  this 
Convention  and  have  aided  materially  the  local  committee  in 
providing  entertainment  for  the  ladies  and  members  present. 

W.  F.  Steffens, 
R.  H.  Reid, 
J.  P.  Canty, 
Ben.  M.  Hudson, 

Committee, 


Adjourned. 


W.  C.  KiKENDALL, 

Official  Stenographer. 


S.  F.  Patterson, 
Secretary, 


COMMITTEE    REPORTS 

FOB  1905  AND   1906. 

PRESENTED  AT  THE  FIFTEENTH  ANNUAL  CON- 
VENTION,  PITTSBURG,  PA.,  OCTOBER,  1905. 


I. 

CONSTRUCTION  AND  MAINTENANCE   OF  DOCKS 

AND  WHARVES. '  " 

REPORT   OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings. 

When  the  announcement  of  membership  of  this  committee  was 
made  by  our  president,  assigning  to  me  the  chaJinianship  of 
same,  I  was  not  aware  of  the  size  of  the  job  thrust  upon  me.  To 
begin  with,  I  have  not  had  much  assistance  from  the  members 
of  this  committee,  with  the  exception  of  the  valuable  suggestion 
and  contributions  from  Mr.  McGonagle.  The  others  wer«  simply 
ready  to  stand  by  me  and  that  was  all.  The  subject  is  one  of 
very  great  importance  and  of  great  interest  to  many  of  our 
members  and  to  many  who  are  not  members,  but  should  be.  It 
is  difficult  to  explain,  therefore,  why  I  have  received  so  few 
replies  to  circulars  asking  for  that  information  so  essential  to  a 
comprehensive  report.  After  communicating  with  the  members 
of  the  committee,  it  was  decided  to  divide  the  investigation  into 
two  classes,  viz.: 

First:  Ocean,  or  tide- water  docks  and  wharves* 

Second;    Inland  lake  docks  and  wharves. 

No  replies  at  all  have  been  received  to  circulars  fl*om  our  Atlan- 
tic and  Pacific  Ocean  friends  and  as  I  happened  to  be  an  inland 
lake  man  and  have  no  knowledge  whatever  of  ocean  docks,  I  must 
of  necessity  eliminate  that  part  of  the  subject,  leaving  it  as  a  sep- 
arate subject  to  be  reported  upon  in  the  future,  and  confine  myself 
to  inland  lake  docks.  Specifically,  the  report  is  confined  to  mer- 
chandise docks  and  ore  docks. 

The  harbors  of  the  Great  Lakes  are  lined  with  docks  or 
wharves  for  shipping  of  all  classes  of  merchandise  and  products, 
and  the  purpose  of  our  investigation  is  directed  towards  wharf  or 
dock  fronts,  disregarding  the  superstructures  and  machinery 
necessary  for  loading  or  unloading  the  respective  kinds  of  freight. 

Docks  and  wharf  fronts,  almost  without  exception,  are  of  tim- 
ber and  pile  construction.  Standard  plans  of  dock  fronts  have 
been  received  from  several  railroads.  They  are  more  or  less  all 
alike,  consisting  of  a  row  of  piling  driven  from  three  to  five  feet 
on  centers,  to  a  depth  below  dredging  line  along  the  front  of 
dock.  Usually  two  wales  or  fender  streaks,  sometimes  only  one, 
are  placed  horizontally  on  the  outside  of  such  front  piling. 
These  fender  streaks  have  the  double  purpose  of  distributing  the 
pressure  from  docking  boats  over  front  piling  and  holding  such 
piling  in  position  by  means  of  anchor  rods,  which  run  back  to  a 
horizontal  timber  placed  back  of  another  row  of  piling,  called 
anchor  piling,  which  is  driven  parallel  to  and  from  12  to  20  feet 
distance  from  dock  front.  In  soft  bottom,  it  is  necessary  to 
place  still  another  parallel  row  of  piling  12  to  20  feet  farther 
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and  connect  with  tie  rods  to  second  row.  In  rear  of  dock  front, 
sheet  piling,  usually  consisting  of  two  thicknesses  of  plank,  three 
to  four  inches  thick  each,  is  driven  to  a  depth  below  dredging 
line,  and  in  order  to  hold  it  in  position,  strips  are  placed  horizon- 
tally between  front  and  sheet  piling.  This  sheet  piling  is  for  the 
purpose  of  making  dock  front  tight  and  permitting  filling  to  be 
made  to  a  level  with  top  of  dock  front.  Dock  fronts  are  usually 
capped  longitudinally  with  one  or  two  pieces  of  12  x  12  inch 
timber.  The  fender  or  wales  are,  of  course,  subjected  to  the 
principal  wear  from  docking  boats  and  should  be  of  hard  wood. 
Opinions  differ  so  radically  as  to  minor  details  of  construction, 
as,  for  Instance,  the  relative  value  of  this  splice  and  that  splice 
used  in  wales,  caps,  etc.,  that  it  is  of  little  value  to  express  any 
personal  opinion  in  regard  to  same.  All  plans  submitted  and, 
consequently,  the  docks  in  use  have  that  great  fault,  that  the  mat- 
ter of  later  maintenance  and  reconstruction  in  the  event  of  piling 
becoming  decayed  are  not  considered. 

The  lower  wale  or  fender,  as  well  as  the  anchor  timbers  (dead 
men),  for  anchor  rods,  should  be  placed  so  as  to  have  the  top 
of  them  about  on  the  water  level.  This  means,  of  course,  addi- 
tional expense  in  first  construction,  but  it  virtually  perpetuates 
the  life  of  the  dock.  Piling  Will  decay  in  from  six  (C)  to  ten  (10) 
years,  according  to  its  kind,  above  water  line,  and  it  is  then  only 
necessary  to  cut  off  piling  and  build  up  with  timber.  I  have 
attached  to  this  report  typical  plans  illustrating  these  ideas. 

The  cost  of  such  dock  construction  at  the  present  time  is  about 
$18  to  |20  per  lineal  foot,  complete.  The  cost  per  1,000  feet, 
board  measure,  of  lumber  in  same  is  about  |28.  The  cost  per 
lineal  foot  of  piles  in  place  is  from  18  to  25  cents,  according  to 
the  kind  of  piles  used,  whether  soft  or  oak. 

For  reasons  already  stated,  reference  to  details  of  dock  and 
wharf  construction  has  been  avoided;  this  applying  equally 
well  to  corners,  angles,  etc.,  in  dock  front.  They  must  be  con- 
structed to  suit  the  occasion  and  no  typical  plan  of  any  value 
<!an  really  be  submitted.  However,  reference  is  had  to  the  very 
excellent  and  valuable  information  contained  in  a  report  made 
by  our  member,  Mr.  J.  P.  Snow,  to  the  second  annual  convention 
of  the  American  Railway  Engineering  and  Maintenance  of  Way 
Association.  This  report  is  accompanied  by  many  illustrations 
and  may  serve  as  ready  reference  in  regard  to  important,  as  well 
as  minor,  details  of  dock  and  wharf  construction.  Reference  is 
also  had  to  plan  of  Wilkesbarre  Pier,  submitted  with  full  descrip- 
tion by  a  member  of  this  committee,  Mr.  J.  S.  Browne,  of  the  New 
York,  New  Haven  &  Hartford  Railway.  Mr.  Browne  quotes  inter- ' 
esting  figures  as  to  cost  of  construction  and  maintenance. 

The  ore  docks  of  the  Great  Lakes  are  one  type  of  dock  which 
must  take  a  prominent  place  and,  having  nothing  in  common 
with  the  foregoing  dock  and  wharf  fronts,  are  the  only  other 
division  of  the  subject  to  be  considered.  Ore  docks  are  nearly 
all  alike  as  regards  general  construction,  but  this  committee 
endeavored  to  get  specific  Information  from  all  railroads  who 
owned  ore  docks  as  to  the  cost  per  lineal  foot,  cost  per  1,000  feet, 
board  measure,  and  cost  per  ton  of  storage  capacity.  It  is  to  be 
regretted  that  replies  were  received  from  three  out  of  eight 
Inquiries  only,  and  the  largest  and  latest  constructed  docks  are 
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not  represented  in  the  tabulation  of  cost.  It  has  been  the  tend- 
ency of  late,  owing  to  the  steadily  rising  price  of  timber,  to  reduce 
the  amount  of  timber  used  in  the  construction  of  ore  docks.  In 
one  instance,  at  least,  this  has  proven  rather  disastrous  and  one 
of  the  latest  docks  constructed  has  begun  to  show  decided  signs 
of  weakness.     The  following  is  a  tabulation  of  cost  of  ore  docks: 


Name  op  Road. 


Location. 


D.  &  I.  R.  Ry Two  Harbors,  Minn. 

D.  M.&  N.Ry....    Dulutb,  Minn 

W.C.  Ry Ashland,  Wis 


Cost  per        ^  ^ 
Lin.  Ft.  of     ^^^}  ^% 
dock.         ^-  ^^'  ^'^• 


f 284 .00 
305.39 
262.00 


#29.00 
27.00 
21.00 


C<^at  per 

ton  Storage 

Capacity. 


$8  12 
7.90 
6.30 


Attached  to  this  report  is  also  a  table  showing  capacities  and 
dimensions  of  all  the  ore  docks  of  the  Great  Lakes.  Referring 
to  above  table  of  the  D.  &  I.  R.,  D.,  M.  &  N.  and  W.  C.  Rys.:  These 
docks  are  closely  identical  as  to  general  construction  and  the  low 
price  of  cost  per  lineal  foot  of  W.  C.  Ry.  dock  as  compared  with 
those  of  the  D.  &  I.  R.  and  D.,  M.  &  N.  is  due  to  the  extreme  nar- 
rowness of  the  former  and,  in  consequence,  less  amount  of  timber 
per  lineal  foot. 

In  regard  to  maintenance  of  ore  docks,  no  figures  are  on  hand. 
The  lining  of  pockets  consisting  of  maple  lumber  is  about  the 
first  part  of  it  to  give  out  and  needs  renewal  in  about  six  years. 
Fenders  and  fender  piles  will  last,  on  an  average,  10  years, 
while  the  main  body  of  dock  has  been  known  in  some  cases  to 
last  about  20  years,  this  referring  to  that  part  of  dock  being 
below  pocket  floors,  as  the  same  virtually  roof  the  sub-structure 
and  keep  moisture  from  it.  The  super-structure  above  pocket 
floors  is  very  much  subjected  to  exposure  and  wear.  Bottoms  of 
end,  partition  and  pocket  posts  decay  very  rapidly  and  demand 
close  attention  after  from  six  to  eight  years.  Attention  is  called 
to  letter  and  accompanying  plan  from  our  member,  and  member 
of  this  committee,  Mr.  L.  J.  Anderson.  The  writer  has  always 
favored  the  plan  advanced  by  Mr.  Anderson  as  to  ventilated  con- 
struction of  partition  wall  between  pockets.  However,  the  plan 
is  not  by  any  means  original,  as  Mr.  McGonagle  has  followed  the 
same  method  at  least  at  one  of  the  D.  &  I.  R.  Ry.  docks  at  Two 
Harbors  and  will  certainly  be  in  a  position  to  explain  the  merits 
or  demerits  of  the  scheme.  In  two  of  the  latest  docks  of  the 
C.  &  N.  W.  Ry.  at  Ashland  and  Escanaba,  another  feature  has 
been  added,  eliminating  corners  of  pockets  and  providing  for 
three  outlet  doors  instead  of  one  for  each  pocket.  Spouts  have 
been  constructed  to  conform  to  this  arrangement,  and  reports 
are  to  the  effect  that  the  method  works  to  the  greatest  satisfac- 
tion. Reference  is  also  had  to  plan  submitted  by  Mr.  Anderson 
and  attached  to  this  report,  relative  to  a  gate  construction  in  lieu 
of  three-pocket  doors.  It  is  an  original  invention  of  Mr.  Ander- 
son's and  may  have  considerable  merit,  although  the  feasibility 
of  it  has  thus  far  only  been  illustrated  by  a  model. 
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It  is  thought  that  the  foregoing  report  is  not  complete,  espe- 
cially as  regards  ore  docks^  and  should  be  considered  as  a  progress 
report  only  and  it  is  earnestly  requested  that  the  investigation 
be  continued  with  a  view  of  making  a  full  report  on  the  cost  of 
all  ore  docks  now  located  on  the  Great  Lakes. 

Yours  truly, 

W.  A.  MCGONAGLE, 

A.  A.  Page, 
J.  S.  Browne, 
W.  M.  Moon, 
L.  J.  Andesson, 
L.  D.  Smith, 

Committee, 

H.  Rettinohouse, 

Chairman. 


Pbovidence,  R.  I.,  September  25,  1905. 

Possibly  some  members  of  the  Association  may  be  interested 
in  the  brief  description  of  a  pier  on  the  Providence  River,  which 
is  used  exclusively  for  the  transferring  of  coal  from  vessels  to 
cars. 

This  structure  Is  known  as  the  "Wilkesbarre  Pier,"  from  the 
fact  that  it  was  constructed  about  1874  by  the  Wilkesbarre  Coal 
&  Iron  Company  of  Pennsylvania  and  immediately  sold  to  the 
railroad  company.  If  it  had  been  properly  built,  the  main  body 
would  have  been  practically  indestructible,  because  the  marine 
animals  were  driven  away  a  number  of  years  ago  by  sewage  from 
the  City  of  Providence  before  they  had  done  much  damage,  and 
there  was  very  little  decay  in  the  timber,  owing  to  its  being 
always  wet.  The  accompanying  drawing  shows  the  general  plan 
and  some  details  which  will  give  an  idea  of  the  style  of  construc- 
tion. 

The  piles  used  were  spruce  and  they  were  too  small  and  too 
short  for  the  load  to  be  carried,  and  no  batter  piles  were  used. 
The  caps  used  were  10  by  10  spruce,  with  two  short  splices 
on  each  row  of  piles  and  fastened  to  the  piles  with  drift  bolts, 
and  the  floor  was  3-inch  spruce,  rather  indifferently  spiked  to  the 
caps.  The  retaining  walls  were  of  stone,  laid  dry,  and  the  space 
between  was  filled  with  gravel  up  to  top  of  walls,  which  were 
about  seven  feet  in  height,  and  tracks  were  laid  on  the  filling. 

A  large  section  of  the  outer  end  of  this  pier  was  wrecked  about 
three  years  after  it  was  built,  by  a  drifting  vessel  in  a  storm,  and 
when  this  portion  was  rebuilt  the  floor  was  placed  at  about  high- 
water  level.  This  was  evidently  a  mistake,  because  the  heads  of 
piles  and  floor  timbers  are  now  so  badly  decayed  that  it  will  have 
to  be  rebuilt  soon. 

Owing  to  the  poor  construction,  the  remainder  of  the  pier  began 
to  show  signs  of  weakness  about  10  years  ago,  due  to  settlement 
of  the  piles  and  separating  of  the  splices  on  caps,  caused  by  the 
wedging  effect  of  the  filling  and,  in  1896,  these  movements  had 
progressed  so  far  that  a  section  about  200  by  35  feet  on  the 
southerly  side  collapsed  and  fell  into  the  water. 

This  was  dredged  out  and  rebuilt,  with  the  new  floor  about 
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two  feet  higher  than  the  old,  and  no  further  trouble  was  experi- 
enced till  about  a  year  ago.  when  another  section  300  by  45  feet 
threatened  to  collapse.  This,  however,  was  not  allowed  to  fall,, 
but  was  taken  down  and  rebuilt,  with  new  floor  about  18  inches 
higher  than  the  old,  as  we  believe  that  there  is  no  danger  of 
decay  in  the  timber  if  it  is  kept  below  about  half  tide. 

In  the  new  work,  in  addition  to  the  plumb  piles,  a  row  of 
heavy  batter  piles  were  driven  near  the  face  and  a  12  by  16  Inches 
cap  used  in  connection  with  them,  while  12  by  12  inches  caps 
were  used  at  all  other  points  and  4-lnch  hard  pine  floor. 

The  new  floor  was  connected  with  the  old  by  12  by  12  inches 
timbers,  spliced  together  strongly,  and  spiked  fast  to  both.  These 
ties  were  placed  about  30  feet  apart.  The  projecting  ends  of  new 
caps  were  also  spiked  to  the  old  floor.  Of  this  area.  300  by  4& 
feet,  or  13,500  square  feet,  were  rebuilt  during  the  past  year,  the 
total  cost,  exclusive  of  tracks,  being  about  $18,500,  or  $1.37  per 
square  foot,  and  the  prices  of  the  various  items  were  as  follows: 

Excavation,  including  back  fill,  55  cents  per  cubic  yard. 

Spruce  bearing  piles   (45  feet  long),  $7  each,  in  place. 

Chestnut  batter  piles  (55  feet  long),  $12  each,  in  place. 

Oak  fender  piles  (55  feet  long),  $30  each,  in  place. 

Hard  pine  timber,  $50  per  1,000  feet,  board  measure,  in  place. 

Removing  old  wall,  $1.50  per  lineal  foot. 

Building  new  wall   (using  old  stone),  $3.50  per  lineal  foot. 

Pulling  old  piles,  $4  each. 

It  would  evidently  have  been  better  in  the  old  work  to  have 
mortised  the  piles  into  caps,  instead  of  drift-bolting  them,  espe- 
cially on  the  two  outer  rows,  as  many  of  the  bolts  were  rusted  off 
between  the  pile  head  and  cap,  and  the  pile  had  escaped  from  Its 
bearing. 

As  stated  above,  this  pier  would  undoubtedly  have  given  good 
satisfaction  and  required  only  the  renewal  of  fender  piles  and 
caps  for  a  long  period,  if  it  had  been  properly  constructed,  and 
apparently  this  type  should  be  an  economical  one  where  worms 
are  not  present  to  destroy  the  timber.  No  attempt  has  been 
made  to  describe  the  coal-handling  machinery  used  in  connection 
with  this  pier,  as  that  is  a  separate  matter. 

In  connection  with  the  general  subject  of  "Construction  and 
Maintenance  of  Docks  and  Wharves,"  it  might  be  well  to  call  the 
attention  of  such  of  the  members  as  have  not  read  it  to  the 
excellent  article  by  Mr.  Sidney  W.  Hoag,  Assistant  Engineer  of 
the  Department  of  Docks  and  Ferries  of  New  York  City,  which 
was  printed  in  the  Engineering  Xetos  of  May  18,  1905.  This 
article  is  fully  illustrated  and  contains  much  information  that 
should  be  of  value  to  anyone  interested  in  this  subject. 

Yours  truly, 

J.  S.  Browne, 
Division  Engineer^ 
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Fig.  6.— Double  Cap  Wharf,  C,  M.  &  St.  P.  Ry. 
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EscANABA,  MiOH.,  September  8,  1905. 

I  have  for  many  years  been  engaged  in  the  repairs  and  building 
of  ore  docks  and  have  found  the  present  style  to  have  a  weak 
point  In  the  use  of  what  are  called  rafters,  which  are  laid  on 
top  of  the  bottom  of  the  pockets,  and  the  partition  posts  set  on 
top  of  Uie  rafters  and  enclosed  on  both  sides  with  planks,  which 
makes  a  dead  air  space  between  the  pockets  and  the  moisture  in 
the  ore  will  go  into  the  partition  and  rot  the  rafter  and  foot  of 
the  posts  in  a  short  time.  In  my  plan  this  is  remedied  by 
placing  the  posts  and  timbers  in  the  lower  part  of  the  dock  so 
the  partition  posts  can  be  run  down  to  the  purllne  plates,  which 
will  give  them  a  square  bearing  and  also  give  ventilation  all 
through  the  partitions.  In  this  way  it  will  make  the  dock  much 
stronger  and  also  last  two  or  three  years  longer. 

My  plan  also  shows  an  outlet  door  which  takes  in  the  whole 
width  of  the  pocket  and  is  so  constructed  that  it  can  regulate  Uie 
flow,  from  a  fine  stream  to  a  full  spout,  and  be  closed  in  a  moment 
when  running  wide  open,  if  so  desired.  This  is  also  provided 
with  a  platform,  safe  for  the  workmen  to  stand  on  to  loosen  up 
the  ore  in  the  outlet  If  It  should  become  clogged. 

The  spout  is  fixed  with  a  safety  counterbalance,  which  fully 
controls  the  weight  of  the  heavy  spout  and  makes  it  possible  to 
raise  and  lower  the  spout  in  half  the  time  that  is  required  with 
otJber  counterbalanced  hoists  used  heretofore  and  with  less  power. 
The  drums  are  full  faced  and  the  cables  have  no  chance  to  slip 
off  and,  therefore,  it  is  safer  to  operate. 

Yours  truly, 

L.  J.  Anderson, 
Foreman  B,  and  B.,  Chi,  d  N,  W.  Ry.j  Escandba^  Mich. 


DISCUSSION  ON  DOCKS  AND  WHARVES. 

As  the  report  says  so  little  about  tide-water  shipping,  I  feel 
disposed  to  add  a  description  of  the  salient  points  of  difference 
between  fresh  and  salt  water  constructions  of  this  sort. 

In  the  first  place  I  wish  to  protest  against  the  use  of  the  word 
"dock"  for  the  structure  against  which  the  vessel  lies.  I  know 
that  this  use  of  the  word  is  common  in  the  western  part  of  our 
country  in  ordinary  conversation,  but  it  is  not  good  English  and 
should  not  go  into  our  proceedings,  If  we  care  to  rank  them  as 
literature.  In  strict  nautical  parlance  a  dock  is  an  enclosed  water 
basin,  either  open  to  the  sea  or  closed  by  a  tide  gate,  in  which 
vessels  can  lie  while  being  loaded  or  unloaded.  Such  basins  are 
a  necessity  at  Liverpool,  for  instance,  where  the  range  of  tide  is 
20  feet,  or  more.  By  extension,  the  term  is  made  to  cover  any 
water  space  or  berth  where  a  vessel  is  tied  up.  The  structure 
against  which  the  vessel  lies  is  a  wharf  or  quay,  if  parallel  to 
the  shore,  or  a  pier  if  projecting  into  the  water  so  that  the  vessel 
lies  more  or  less  at  right  angles  with  the  shore.  Our  chairman 
in  his  classification  says,  "Docks  and  Wharves;"  and  later  speaks 
of  "Docks  or  Wharves,"  so  we  are  certainly  at  liberty  to  use  the 
latter  word  if  we  wish. 

The  range  of  tide  at  Boston  is  about  10  feet;  at  New  York 
about  six;  at  Portland,  Me.,  nine  feet;  etc.    With  a  vessel  riding 
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up  and  down  twice  each  day  to  this  extent  the  wales  described 
in  the  report  as  forming  the  face  on  the  front  piles,  are  not  ad- 
missable.  Something  would  be  sure  to  catch  and,  if  this  hap- 
pened on  a  rising  tide  with  no  one  by,  the  vessel  might  founder. 
The  almost  invariable  custom  is  to  face  sea  wharves  with  fender 
piles.  These  are  capped  with  a  14-inch  timber,  wholly  independ- 
ent of  the  wharf  structure;  the  only  connection  being  a  1^-inch 
bolt  through  each  fender  pile  into  the  pile  immediately  behind  it. 
The  heads  of  these  bolts  are  counterbored  deeply  into  the  fender 
piles  to  get  them  out  of  the  way.  On  important  wharves  it  is 
necessary  to  cut  chocks  between  the  fender  piles,  to  prevent 
square-nosed  lighters  and  such  craft  from  knocking  the  fender 
piles  out  of  place,  lengthwise  of  the  wharf.  These. chocks  must 
in  turn  be  well  backed  up  with  timber  framed  into  the  wharf, 
and  should  be  set  out  a  couple  of  inches  so  as  to  allow  some 
spring  when  struck. 

The  plans  of  ore  piers  accompanying  the  report  show  pile  faces 
so  built  as  to  have  more  or  less  spring.  This  is  accomplished  in 
sea-wharves  by  butting  the  cross-caps  against  the  fender  piles 
near  the  top  and  leaving  the  rest  of  the  pile  clear  of  the  wharf 
framing.  The  bilge  of  a  vessel  is  well  below  the  rail  and  if  a 
log  float  fender  is  used  the  piles  will  furnish  ample  spring  to 
protect  the  structure  from  shock. 

A  favorite  method  of  building  wharves,  and  sometimes  piers,, 
around  the  New  England  coast  is  to  build  a  stone  sea-wall  at 
low-tide  water  mark;  and  a  pile  platform  outside  it,  wide  enough 
to  allow  dredging  to  the  required  depth,  with  a  stable  slope,  that 
will  not  undermine  the  wall.  The  piles  are  generally  oak,  the 
caps  at  right  angles  to  the  wall  and  eight  to  10  feet  apart.  The 
top  of  planking  is  generally  four  to  five  feet  above  high  tide 
and  earth  is  filled  behind  the  wall  to  the  plank  level.  The  walls 
are  generally  laid  without  mortar,  as  if  laid  up  comparatively 
water  tight  the  ebb  and  flow  of  the  tide  is  liable  to  cut  under  the 
wall  at  weak  points;  whereas,  if  the  masonry  is  open,  it  will  flow 
in  and  out  wi^out  damage.  The  back-filling  immediately  against 
the  wall  should  be  cobbles  or  gravel,  so  as  not  to  wash  out  readily. 

A  typical  cross-section  of  a  wharf  built  as  above  is  submitted. 
Many  miles  of  similar  structures  exist  on  the  water-front  of  Bos- 
ton and  nearby  ports. 

Transatlantic  steamers,  with  bulwarks  20  feet  and  more  above 
their  water-line,  require  rugged  structures  to  tie  up  to,  and  corners 
of  piers  require  special  treatment.  As  our  author  says,  the  sub- 
ject is  one  well  worthy  of  future  study  and  our  Association  does 
well  to  put  it  into  the  hands  of  a  standing  committee.  It  may 
not  be  of  great  interest  to  some  inland  roads,  but  our  Great 
Lakes,  our  long  sea  front  and  our  navigable  rivers  call  for  a 
multitude  of  structures  of  the  kind;  and  we  can  learn  much  from 
each  other's  practice,  although  each  class  of  navigation  and  each 
kind  of  water  has  requirements  and  conditions  of  its  own,  dif- 
ferent from  the  rest. 

J.  P.  Snow, 
Bridge  Engr.,  B,  d  M.  R.  R. 
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DISCUSSION. 

Mr.  Rettinghouse. — I  have  said  about  as  much  as  I  know 
in  this  report.  I  want  to  say  for  the  information  of  the 
members  that  owing  to  a  large  amount  of  work  I  have 
not  had  the  time  to  give  this  report  as  much  consid- 
eration as  I  should  like  to  (our  president  is  in  a  posi- 
tion to  verify  my  statement;  he  has  been  a  close  neigh- 
bor of  mine  for  the  last  six  months).  I  came  on  a  new 
division,  a  new  field  altogether,  and  being  thrown  into 
the  midst  of  a  whole  lot  of  work,  it  was  simply  impossible 
for  me  to  do  anything  of  any  value  about  this  report.  I 
sent  out  circulars  and  I  am  quite  sure  I  sent  one  to  Brother 
Cummin,  although  it  may  not  have  reached  him;  also  to 
Mr.  Eillam.  The  mails  of  the  United  States  and  Canada 
must  be  in  very  poor  shape.  I  guess  the  next  time  I  will 
send  them  by  railroad  mail  and  maybe  then  it  will  reach 
them. 

I  took  up  the  matter  with  the  members  of  the  committee 
and  received  some  replies,  but  the  only  reply  offering  any 
suggestions  or  mode  of  procedure  was  from  Mr.  W.  A. 
McGonagle,  and  I  am  very  sorry  he  is  not  here  at  this  time, 
as  he  certainly  would  be  in  a  position  to  give  us  some  val- 
uable information,  especially  as  regards  ore  docks.  I  do 
not  think  there  is  very  much  to  discuss  on  this  report,  be- 
cause there  is  not  very  much  to  it.  I  am  of  the  opinion  that 
the  subject  should  be  carried  on  and  enlarged.  The  scope 
of  it  is  so  large  that  there  is  all  kinds  of  opportunity  to 
extend  and  expand  on  it. 

As  I  said  before,  I  have  no  reference  whatever  as  to 
ocean  docks-.  Since  Mr.  Cummin  is  such  excellent  authority 
on  these  docks,  I  should  like  to  hear  from  him. 

Mr.  Cummin. — Mr.  Chairman,  what  I  want  to  say  is  that 
I  do  not  wish  it  understood  that  my  remarks  were  made  in 
a  spirit  of  criticism  at  all.  They  were  not  made  in  that 
sense.  Now  I  noticed  on  the  list  of  reports  and  the  names 
of  the  chairmen,  that  there  are  some  of  them  who  have 
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never  been  chairmen  of  committees  before,  and  they  might 
not  understand  the  way  in  which  we  formerly  made  out 
reports  and  got  them  into  the  secretary's  hands.  In  regard 
to  my  friend  Rettinghouse 's  remarks  about  my  being 
authority  on  docks,  I  wish  to  take  exception  to  that  remark, 
as  I  did  not  mean  any  such  thing,  but  had  I  received  his 
letter  I  might  have  been  able  to  furnish  some  information 
in  regard  to  docks  built  along  the  Atlantic  coast,  and  when 
I  say  the  Atlantic  coast,  I  do  not  mean  the  Atlantic  Ocean. 
I  refer  to  tide  water.  The  dock  department  of  the  City  of 
New  York  have  plans  already  prepared,  that  is,  standard 
plans,  for  their  work  on  the  North  and  East  Rivers,  and  I 
think  a  copy  of  those  standard  plans  printed  in  our  pro- 
ceedings would  be  of  great  benefit. 

In  the  report  given  by  the  chairman  of  the  committee,  he 
gives  the  length  of  docks  and  the  cost  per  lineal  foot,  but  I 
did  not  hear  anything  about  the  width  or  the  height  of 
them,  and  in  regard  to  the  prices  of  material,  I  think  it 
should  be  stated  where  and  in  what  portion  of  the  country 
that  material  can  be  bought  for  those  prices.  I  think  those 
portions  of  the  report  should  be  made  clear  as  to  the  loca- 
tion of  these  docks.  Now  you  take  the  managers  of  the 
roads, — they  read  of  one  person  getting  material  for  $21 
to  $25  per  1,000,  large  timber  for  docks,  which  our  pur- 
chasing agent  cannot  get  for  less  than  $35, — ^they  might 
thing  there  was  a  screw  loose  somewhere. 

Mr.  Rettinghouse. — In  regard  to  Mr.  Cummin's  remarks 
as  to  the  location  of  the  work  in  question,  I  think  I  gave  the 
location  of  the  docks  of  the  D.,  M.  &  N.  Ry.,  at  Duluth, 
Minn. ;  the  D.  &  I.  R.  Ry.  at  Two  Harbors,  Minn.,  and  the 
W.  C.  Ry.  at  Ashland,  Wis.  I  have  also  referred  in  my 
report  to  a  list  giving  all  the  dimensions  of  the  ore  docks 
on  the  Great  Lakes.  This  list  is  attached  to  the  report,  but 
there  is  so  much  of  it  that  I  did  not  think  it  worth  while 
to  read  it,  thinking  that  the  report  would  not- be  discussed 
this  year  on  account  of  incompleteness.  I  don't  think  it 
should  be  published  in  the  proceedings  this  year,  but  would 
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be  a  good  subject  to  be  discussed  at  a  future  meeting. 
However,  for  the  information  of  Mr.  Cummin,  I  will  say 
that  the  width  and  height  of  the  docks  in  question  are  as 
follows:  D.,  M.  &  N.,  Duluth  dock  No.  3 — ^number  of 
pockets,  384 ;  storage  capacity,  80,640 ;  height  of  dock  from 
water  to  the  center  of  hinge,  40  feet,  seven  inches ;  height 
from  water  to  deck  of  dock,  67  feet,  one  half  inch;  width 
from  outside  to  outside  of  partition  posts,  which  means 
width  in  the  clear,  59  feet ;  length  of  spouts,  27  feet,  nine 
inches;  length  of  dock  proper,  2,304  feet;  angle  of  pockets, 
45  degrees.  In  referring  to  length  of  dock,  that  part 'of 
dock  is  only  iSgured  which  has  pockets.  Every  ore  dock  has 
more  or  less  of  an  approach,  which  cannot  be  very  well  con- 
sidered in  this  report  on  account  of  their  variation  in  lengths 
to  approaches.  The  D.  &  I.  R.  at  Two  Harbors,  dock  No. 
5— Number  of  pockets,  168 ;  storage  capacity,  33,600 ;  height 
from  water  to  center  of  hinge,  30  feet ;  height  from  water  to 
deck  of  dock,  54  feet,  six  inches;  width,  49  feet;  length  of 
spout,  27  feet;  length  of  dock,  1,042  feet;  angle  of  pockets, 
38  degrees,  42  minutes.  The  Wisconsin  Centra^  at  Ashland, 
Wis.,  dock  No.  1 — ^Number  of  pockets,  314;  storage  capacity, 
48,356;  height  from  water  to  center  of  hinge,  40  feet; 
height  from  water  to  deck  of  dock,  66  feet,  two  inches; 
width,  36  feet,  one  inch;  length  of  spouts,  27  feet;  length 
of  dock,  1,908  feet ;  angle  of  pockets,  50  degrees,  45  minutes. 

In  addition  to  this  the  list  I  refer  to  gives  a  complete 
record  of  all  the  ore  docks  on  the  Great  Lakes.  As  to  Mr. 
Cummin's  reference  to  the  plans  of  the  City  of  New  York^ 
Mr.  J.  S.  Browne,  a  member  of  the  committee,  wrote  a  letter 
describing  in  detail  the  construction  of  the  Wilkesbarre 
pier.  He  gives  a  number  of  figures  and  if  it  is  the  pleas- 
ure of  the  Convention  I  might  read  the  letter. 

(See  letter  from  Mr.  J.  S.  Browne,  which  was  thereupon 
read  by  Mr.  Rettinghouse. ) 

Mr.  Rettinghouse. — You  will  note  he  speaks  of  pulling  old 
piles  at  $4  each.  I  would  like  to  have  some  man  come  up 
to  pull  some  piles  for  me  at  that  price. 

Mr.  Cummin. — I  wish  to  say  that  I  was  misled  in  this 
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subject.  Now  the  subject  as  I  read  it  here  was  the  ''Con- 
struction and  Maintenance  of  Docks  and  Wharves.  *'  I  took 
it  for  granted  that  it  was  what  we  would  term  a  dock  or 
wharf  where  a  steamer  or  vessel  of  any  description  loads 
and  unloads,  but  the  report  deals  altogether  with  ore  docks. 

Mr.  Rettinghouse. — Those  docks  were  included  in  the  first 
part  of  the  report  that  was  read.  It  was  the  second  part 
of  my  report  that  referred  to  ore  docks,  and  I  stated  in  the 
report  that  we  deferred  the  investigation  of  ocean  docks  to 
some  future  time,  as  on  account  of  no  knowledge  of  them 
we  must  of  necessity  eliminate  that  part  of  the  subject  and 
confine  ourselves  to  inland  lake  docks.  Therefore,  the  re- 
port is  specifically  confined  to  merchandise  and  ore  docks. 
The  first  part  of  the  report  referred  to  just  that  class  of 
docks  and  wharves  that  we  reported  on. 

Mr.  Cummin. — Then  you  eliminated  that  portion  of  it, 
did  you? 

Mr.  Rettinghouse. — ^No,  I  did  not.  I  don't  think  you 
paid  very  close  attention  to  the  reading  of  the  report. 

Mr.  Schall. — The  question  that  is  bothering  me  is,  What 
was  the  cost  of  the  lumber?  The  cost  stated  by  Mr.  Ret- 
tinghouse, I  believe,  is  $28  per  1,000  feet  in  place,  including 
labor. 

Mr.  Rettinghouse. — That  was  on  pine  or  Oregon  fir. 

Mr.  Schall. — ^We  have  to  pay  more  than  that  for  the 
material,  Southern  long  leaf  yellow  pine.  I  think  the  re- 
port should  state  that  the  material  upon. which  the  cost  in 
the  report  is  based  is  Northern  pine,  in  order  to  give  myself 
and  others  a  correct  idea  as  to  the  cost  of  such  work.  Our 
costs  much  exceed  those  quoted  by  Mr.  Rettinghouse. 

President — I  wish  to  make  a  remark  that  might  come  in 
line  here.  I  think,  Mr.  SchaU,  that  the  chairman  has  given 
you  the  location  of  these  docks  and  the  kind  they  are  and 
there  has  also  been  some  blue  prints  furnished.  I  will  say 
for  your  information,  as  well  as  for  Mr.  Cummin,  that  the 
Chicago  &  Northwestern  Railway  pay  for  pine  lumber 
$15.50  to  $21,  and  also  get  fir  lumber  from  the  coast  at  $8, 
plus  the  freight,  but  I  do  not  know  what  the  freight  is. 
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So  the  price  varies  greatly  in  the  different  localities,  but  as 
long  as  you  get  the  locality  or  the  location  of  a  dock  or 
wharf,  I  think  that  part  in  regard  to  the  price  of  material 
will  take  care  of  itself.  We  figure  material  in  place  at  from 
$25  to  $30  per  1,000  in  Wisconsin. 

Mr.  Rettinghouse. — The  price  of  fir  timber  delivered  in 
Wisconsin  at  this  time,  I  believe,  is  $21.50  per  1,000  for 
any  such  length  that  can  be  loaded  on  one  car,  up  to  say  34 
feet  or  36  feet  long.  As  soon  as  you  go  over  that  length 
the  price  is  a  great  deal  higher.  The  ordinary  strings 
stuff  and  caps  used  for  pile  bridges  varies  from  $21  to  $22 
per  1,000,  and  has  been  the  same  for  the  last  two  years. 

Mr.  Montzheimer. — I  think  a  good  plan  would  be  for  Mr. 
Cummin  to  get  a  set  of  the  plans  mentioned  and  have  them 
sent  to  our  secretary  to  be  printed  in  the  proceedings. 
That  is,  possibly  not  all  of  them,  but  those  most  important. 

President. — I  would  suggest  that  Mr.  Cummin  try  and 
furnish  the  chairman  with  the  plans,  if  possible.  , 

Mr.  Cummin. — I  will  gladly  do  that,  ^Tr.  Pi*esident. 

Mr.  Killam. — I  might  say  that  I  have  listened  with  con- 
siderable interest  to  what  ^as  been  said,  but  I  regret  very 
much  that  a  report  of  that  importance  was  not  pfinted  and 
in  the  hands  of  the  members  here.-beeaiiso  it  would  have 
been  so  much  better  understood.  Mr.  Rettinghouse  stated 
that  he  did  not  get  replies  to  his  circular  letters  from  his 
Atlantic  Ocean  friends,  and  I  am  like  some  of  the  others, — 
I  did  not  get  his  letter.  There  must  be  some  •faulty  mails 
in  his  part  of  the  country,  back  there  in  Wisconsin.  I  do 
not  know  why  I  did  not  receive  his  letter.  I  have  had 
other  letters  from  him,  but  this  onS  appears  to  be  the  only 
one  I  did  not  get,  or  I  could  have  told  him  something  about 
some  of  the  docks  we  have  in  our  part  of  the  country,  be- 
cause we  have  docks,  wharves  and  structures  of  that  char- 
acter that  cost  very  large  sums  of  money  to  build.  Differ- 
ent kinds  of  material  have  been  pointed  out,  but  you  cannot 
tell  in  making  an  estimate  at  one  place  what  it  is  going  to 
cost  to  perform  that  work  in  another  place.  Everything 
has  to  be  guided  by  circumstances.     But  for  the  information 
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of  the  members,  I  would  state  that  we  get  for  our  docks,  for 
the  stringers,  such  as  12  x  16  hard  pine,  somewhere  in  the 
neighborhood  of  $28  to  $35  per  1,000,  30  to  40  feet  long 
and  sometimes  50  feet  long ;  shorter  lumber  costs  less. 

Mr.  Pen  well. — I  think  Mr.  Rettinghouse's  report  is  quite 
clear  in  regard  to  the  price  of  material.  Now  he  gives  us 
the  cost  of  a  certain  dock  and  the  cost  of  material  at  a  cer- 
tain price.  If  they  get  material  in  that  locality  at  that 
price,  and  we  have  to  pay  more  in  another  locality,  you  have 
only  to  add  in  the  difference  in  the  cost  of  this  material  to 
arrive  at  the  cost  of  a  similar  dock.  I  for  one  feel  very 
well  satisfied  and  I  want  to  compliment  my  brother  here  on 
the  report  he  has  gotten  out;  I  think  it  is  full  of  informa- 
tion. 

Mr.  Cummin. — I  may  owe  Mr.  Rettinghouse  an  apology, 
because  I  never  saw  a  dock  built  like  that  in  my  life. 

Mr.  Steffens. — ^Mr.  President,  only  in  explanation  of 
what  has  been  said,  I  just  wish  to  say  that  that  article  in 
the  Engineering  News  by  Mr.  Sidney  W.  Hoag,  assistant 
engineer  of  the  department  of  docks  and  ferries  of  New 
York  City,  is  a  very  extensive,  practical  treatise  on  dock 
and  wharf  construction  in  New  York  City,  and  any  discus- 
sion in  this  organization  could  not  add  to  the  value  of  that 
report. 

Mr.  Cummin. — I  would  like  to  ask  Mr.  Rettinghouse  one 
question.  In  building  his  docks  as  per  the  blue  prints  sub- 
mitted, do  you  have  to  get  permission  from  the  authorities 
to  build  them? 

Mr.  Rettinghouse. — In  what  respect  ? 

Mr.  Cummin. — ^Why,  get  a  regular  permit  to  build  them, 
the  same  as  you  would  to  erect  any  building  in  a  city. 

Mr.  Rettinghouse. — The  permits  are  based  only  on  the 
dock  lines  established  by  the  government.  You  have  got 
to  keep  within  them. 

Mr.  Cummin. — If  you  do  not  have  to  furnish  a  full  set 
of  plans  and  get  a  regular  permit  from  the  dock  depart- 
ment, you  are  better  off  than  we  are.  We  cannot  build  a 
dock  without  first  getting  up  the  plans  and  specifications 
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and  having  them  thoroughly  examined  by  Mr.  Sidney  W. 
Hoag,  assistant  engineer,  department  of  docks  and  ferries 
of  New  York  City,  and  his  assistants  before  we  can  get  a 
permit  to  erect  them;  and  without  criticising  that  plan 
whatever,  because  I  never  saw  one  built  like  it,  you  could  n't 
<ret  a  permit  anywhere  in  New  York  to  erect  a  dock  of  that 
description.     That  is  why  I  say  you  are  better  oflf. 

Mr.  Steflfens. — The  Eastern  'men  have  one  conception  of 
a  dock  or  wharf  and  the  Western  men  have  another.  In 
New  York  City,  the  water  front  being  owned  largely  by 
the  city,  the  difficulty  Mr.  Cummin  speaks  of  is  experienced 
by  all  railroads  doing  business  there.  Our  structures  in 
New  York  City  are  largely  of  a  pile  and  timber  variety; 
that  is,  of  frame-work  supported  on  piles. 

Mr.  Rettinghouse. — Again  referring  to  the  question  of 
permit,  I  would  like  to  know  from  Mr.  Cummin  why  he 
could  not  get  a  permit  for  that  class  of  a  dock. 

Mr.  Cummin. — For  the  simple  reason  that  tfie  engineers 
would  not  pass  it. 

Mr.  Eettinghouse. — How  much  water  do  you  have  there  V 

Mr.  Cummin. — ^Fourteen  feet  in  some  places  at  low  water 
and  the  average  tide  is  four  to  five  feet. 

Mr.  Rettinghouse. — I  do  n't  see  why  it  would  not  answer. 

Mr.  Cummin. — I  say  you  could  not  get  permission  to. 
The  dock  department  have  certain  set  forms  and  rules  and 
they  would  not  allow  you  to  deviate  from  them.  In  addi- 
tion to  sending  the  secretary  their  standard  plans  for  docks, 
I  will  also  send  plans  of  the  different  forms  of  cribs. 

Mr.  Rettinghouse. — I  have  a  plan  here  of  the  Chicago, 
Milwaukee  &  St.  Paul,  which  is  their  standard,  and  you 
will  see  that  it  is  virtually  the  same  construction. 

President. — Any  further  discussion  on  this  report?  If 
not,  we  will  pass  to  subject  number  two,  **  Relative  Value  of 
Concrete  and  Timber  Piles." 

(No  report.) 

President. — As  there  is  no  report  on  number  two,  we  will 
pass  to  subject  number  three,  **  Concrete  Building  Construc- 
tion, Including  Platforms.'' 
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III. 

CONCRETE   BUILDING   CONSTRUCTION,   INCLUD- 
ING PLATFORMS. 

REPORT  OF  COMMITTEE. 

To  the  Association  of  Railuxiy  Superintendents  of  Bridges  and 
Buildings: 

The  use  of  concrete  in  building  construction  does  not  appear  to 
have  received  the  attention  in  railroad  work  which  is  its  merit 
A  canvass  of  the  various  railroads  of  the  country  shows  that 
with  few  exceptions  its  use  has  been  confined  to  retaining  wall, 
bridge  pier,  arch  and  platform  construction. 

A  list  of  questions  pertaining  to  the  best  practice  in  concrete 
building  and  platform  construction  was  mailed  to  numerous  mem- 
bers of  the  Association  and  the  answers  received  show  that  the 
use  of  concrete  for  building  purposes  on  the  various  railroads  has 
been  very  limited.  The  use  of  concrete  for  station  platforms, 
however,  appears  to  have  the  approval  of  all. 

In  the  preparation  of  this  report  the  use  of  concrete  for  station 
platforms  will  be  taken  up  first  and  the  practice  of  our  members 
compiled  into  a  specification  for  the  construction  of  a  good  con- 
crete platform,  together  with  their  experience  in  its  use. 

The  selection  of  concrete  for  platforms  depends  largely  on  the 
importance  of  the  station,  as  its  use  is  not  recommended  except 
at  terminals  and  important  way  stations. 

A  concrete  platform  having  been  decided  upon,  the  first  step  in 
its  construction  is  the  foundation.  Excavation  for  foundation  in 
most  cases  should  be  made  to  a  depth  of  16  inches  below  top  of 
proposed  platform  height,  arranging  the  bottom  so  that  any  accu- 
mulation of  water  under  the  platform  will  readily  drain  off.  At 
locations  where  an  excess  of  water  is  expected,  porous  tile  drains 
should  be  provided  as  an  additional  precaution,  spaced  about  10 
feet  apart  and  arranged  to  drain  into  a  sewer.  A  bed  of  coarse 
cinders  or  broken  stone  should  then  be  laid  to  a  depth  of  10  inches 
and  well  wet  and  tamped.  This  will  bring  the  surface  to  within 
five  inches  of  the  grade  desired  for  the  platform.  The  above 
specification  for  foundation  applies  particularly  to  climates  where 
frost  occurs  and  to  locations  having  a  soil  of  clay  formation.  The 
excavation  for  foundations  need  not  exceed  10  inches  and  the 
foundation  course  need  not  be  greater  than  four  inches  in  the 
warm  southern  climates  not  affected  by  frost  and  locations  having 
a  porous  sandy  soil,  which  readily  drains  off  the  water. 

The  concrete  base  for  the  platforms  to  be  spread  on  top  of 
the  foundation  course  and  well  tamped  to  a  uniform  thickness  of 
four  inches.  The  materials  for  the  concrete  to  be  cement,  sand 
and  gravel  or  broken  stone  in  the  proportions  of  one,  three  and 
five.  The  proportions  given  are  those  recommended  by  the  ma- 
jority in  their  replies.  Good  results,  however,  are  obtained  by 
the  use  of  a  mixture  of  one,  two  and  four,  or  one,  two  and  five. 
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The  substitution  of  broken  stone  for  gravel  is  a  matter  of  location 
and  cost.  In  either  case  the  largest  piece  to  be  of  a  size  that  will 
readily  pass  through  a  one-inch  ring.  The  gravel  or  broken  stone 
to  be  free  of  dust,  loam  or  other  foreign  substance.  The  sand  to 
be  clean  and  sharp  and  free  of  loam.  Sand  best  suited  ranges 
in  size  from  a  very  fine  to  a  size  approaching  a  fine  gravel.  For 
cement  most  of  the  American  Portlands  will  give  entire  satis* 
faction. 

In  mixing,  the  materials  in  concrete  are  more  thoroughly  incor- 
porated by  the  use  of  a  mechanical  mixer,  but  the  yardage  is 
usually  ^o  small  that  its  use  is  not  warranted.  To  make  a  good 
mixture  by  shovel  the  following  method  is  recommended  by  the 
majority:  Provide  a  platform  of  boards  or  plank  of  sufficient  size 
to  mix  a  yard  of  concrete,  this  being  Uie  maximum  amount  to 
mix  in  each  batch.  Spread  the  sand  evenly  on  this  platform  and 
then  cover  with  cement  in  the  proper  proportion.  Mix  thoroughly 
until  of  a  uniform  color,  then  add  water  necessary  to  make  a 
thin  mortar  and  spread  again.  Add  the  gravel  or  broken  stone 
and  -mix  thoroughly  until  all  has  a  coating  of  mortar.  This 
will  usually  require  the  mixture  to  be  turned  four  times.  Another 
method  of  mixing  and  one  which  can  be  recommended  by  your 
chairman  as  quick  and  efficient,  is  to  spread  the  gravel  or  broken 
stone  uniformly  over  the  platform,  cover  with  sand  in  the  desired 
proportion  and  then  cover  with  cement  spread  uniformly  in  its 
proper  proportion  over  the  sand ;  all  to  be  thoroughly  mixed  while 
dry.  Water  is  now  sprinkled  over  the  mixture  and  the  whole 
mass  turned  again  thoroughly.  Water  to  be  added  during  mix- 
ture  until  concrete  Is  of  desired  consistency. 

After  being  thoroughly  tamped,  the  concrete  base  should  imme- 
diately be  cut  into  uniform  blocks  or  squares  of  a  size  not  ex- 
ceeding five  feet.  The  size  selected  to  be, laid  out  and  plainly 
marked  on  the  confining  curb  or  form  and  the  lines  established 
by  straightedge  or  string.  The  cuts  forming  the  blocks  to  be 
made  with  a  knif e-bladed  tool  and  must  extend  clear  through 
the  base.  The  cut  formed  by  the  blade  should  be  about  three 
eighths  of  an  inch  wide  and  must  be  filled  at  once  with  dry  sand. 
In  layiQ9-t>ut  and  making  the  cuts,  the  surface  of  the  base  should 
be  protected  from  footprints  by  using  boards  or  plank  properly 
raised  above  the  surface. 

As  each  mix  of  the  base  is  applied  and  properly  cut,  it  must  be 
immediately  covered  with  the  top  or  wearing  surface.  The  hard- 
est and  best  wearing  top  surface  is  formed  of  one  part  Portland 
cement  to  two  parts  limestone,  granite  or  other  hard  stone  screen- 
ing. The  screenings  to  be  fine  ajnd  contain  about  30  per  cent,  of 
the  stone  dust.  The  materials  for  top  coat  to  be  spread  on  the 
mixing  platform,  one  over  the  other,  and  thoroughly  mixed  while 
dry.  Water  is  then  added  only  in  such  quantity  as  will  make  a 
plastic  mass.  After  being  thoroughly  mixed  the  top  coat  is 
spread  over  the  base  and  worked  down  to  a  uniform  surface  and 
to  a  thickness  of  one  inch.  It  should  never  be  tamped,  but  must 
be  worked  down  hard  with  "fioats."  After  working  with  a  float 
a  plasterer's  trowel  is  to  be  used  until  the  surface  is  worked  even 
and  smooth. 

With  a  string  or  straightedge,  using  the  marks  previously 
made  on  the  curbing  or  form  for  use  in  cutting  the  base,  the  sur- 
face is  to  be  laid  out  and  cut  in  squares,  directly  over  the  cuts 
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made  in  the  base.  Care  must  be  taken  that  these  cuts  extend 
through  the  top  surface  Into  the  cuts  in  the  base.  The  edges  of 
the  cuts  are  to  be  beveled  or  rounded  with  an  edging  tool.  If 
desired,  the  surface  may  now  be  roughened  by  the  use  of  a  dotting 
roller. 

The  edges  of  platforms  paralleling  the  railroad  tracks  and 
driveways  should  be  protected  by  curbing.  This  curbing  may  be 
formed  of  stone  or  concrete  and  may  be  set  before  building  the 
platform,  or  built  as  a  part  of  it.  Very  good  results  are  obtained 
from  concrete  curbing  formed  in  molds  and  set  before  work  on 
balance  of  platform  is  started.  The  curbing  should  be  formed  in 
lengths  corresponding  to  the  size  blocks  into  which  the  platform 
is  to  be  cut.  The  Joints  in  the  curbing  and  cuts  in  the  platform 
normal  to  it  should  coincide.  The  concrete  base  and  the  top  sur- 
face of  platform  should  be  kept  from  direct  contact  with  the 
curbing;  joints  to  be  made  between  the  two  in  a  manner  similar 
to  the  cuts  or  joints  in  the  platform  proper.  Edges  of  the  plat- 
form abutting  the  earth  or  grass  plot  to  be  formed  by  wood  form, 
as  a  curbing  is  not  necessary. 

Plans  of  a  good  concrete  curbing  as  used  on  the  C,  M.  &  St.  P. 
Ry.>  together  with  the  plans  of  the  molds  for  its  manufacture, 
have  been  furnished  by  "Mr.  C.  F.  Loweth  and  are  herewith  at- 
tached as  Figs.  13  to  16,  inclusive. 

The  height  of  curbing  above  top  of  rail  and  its  distance  from 
gauge  of  rail  are  variable  quantities,  as  no  two  railroads  use  the 
sanie  dimensions. 

The  Pitch  of  platforms,  all  agree,  should  be  from  one-eighth 
inch  to  one-quarter  inch  in  one  foot,  inclined  away  from  the 
tracks.  Cement  walks  four  to  six  feet  in  width  should  have  the 
concrete  base  formed  from  two  to  three  inches  thicker  at  the 
center  than  at  the  edges;  this  to  prevent  the  walk  from  cracking 
dow#its  center,  due  to  the  frost  raising  the  edges  of  the  walk. 
'  The  following  points  must  be  closely  observed  in  the  fabrication 
of  a  cement  platform: 

Do  not  allow  any  portion  of  the  concrete  base  or  top  surface 
to  come  in  direct  contact  with  the  curbing,  building,  post  or  other 
object,  as  expansion  and  contraction  in  these  will  cause  cracks 
in  the  platform.  Provision  must  be  made  to  separate  them  with 
dry  sand  joints  or  with  tar  paper. 

See  that  the  roots  of  trees  are  removed  from  under  platforms, 
as  they  cause  bad  cracks  by  upheaving  the  platform. 

Do  not  allow  the  concrete  base  to  be  mixed  with  an  excess  of 
water,  as  the  tamping  will  bring  this  water  to  the  surface  and 
prevent  a  bdnd  with  the  top  or  wearing  surface. 

Do  not  lay  a  concrete  platform  in  freezing  weather  unless 
absolutely  necessary.  When  compelled  to  lay  a  platform  in 
freezing  weather  such  precautions  as  warm  water,  warm  sand  and 
gravel  and  a  good  protective  covering  will  usually  insure  a  good 
platform,  but  in  general  it  is  bad  practice. 

Inquiry  as  to  the  condition  of  a  cement  platform  in  frosty 
weather  and  in  Anow  storms  develops  a  diversity  of  opinion. 
Some  claim  it  Is  not  affected,  while  others  say  it  is  dangerously 
slippery.  Mr.  C.  F.  Loweth,  one  of  your  committee,  states  that 
the  C,  M.  ft  St.  P.  Ry.  do  not  use  concrete  platforms,  for  the  reason 
that  they  consider  such  platforms  objectionable  in  frosty  weather 
on  account  of  their  slippery^^tSMency.    He  also  states  that  they 
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have  adopted  vitrified  paving  brick  as  their  standard  platform 
at  all  stations. 

The  matter  of  cost,  the  most  important  factor  in  any  platform, 
is  a  good  conclusion  for  the  subject.  According  to  replies  re- 
ceived, the  cost  ranges  from  12  to  20  cents  per  square  foot,  includ- 
ing foundations. 

CONGBETE  BUILDING  CONSTRUCTION. 

While  the  use  of  concrete  for  building  purposes  has  the  ap- 
proval of  a  large  number  of  our  members,  the  experience  of  the 
majority  is  restricted  to  its  use  for  other  purposes.  However, 
they  recommend  its  use  in  the  construction  of  vaults,  oil  storage 
houses,  shops,  engine  houses  and,  in  fact,  the  majority  of  the  shop 
buildings  at  terminal  points. 

The  general  design  of  a  concrete  building  will  be  determined 
by  its  location  and  the  purpose  for  which  it  is  to  be  used.  For 
small,  unimportant  buildings,  hollow  concrete  blocks  may  be 
used  to  a  decided  advantage  in  the  construction  of  the  side  walls. 
The  roof  of  such  buildings  to  be  of  reinforced  concrete  slab  con- 
struction, its  thickness  depending  on  the  span  and  general  con- 
struction. The  subject  of  roofs  will  be  discussed  under  its  proper 
head  in  this  report.  Buildings  of  any  size  or  extent  are  designed 
In  numerous  ways.  The  walls  may  be  constructed  of  uniform 
thickness  and  as  monoliths.  The  roof  load  to  be  supported  at 
proper  intervals  on  this  wall. 

Another  method,  and  one  which  conforms  to  good  engineering 
practice,  is  to  support  the  floor  and  roof  loads  on  posts  or  columns 
constructed  of  sufBcient  number  and  size  of  reinforced  concrete  to 
carry  the  load;  the  space  between  the  posts  to  be  formed  into 
these  curtain  walls  by  using  reinforced  concrete  properly  bonded 
to  the  posts. 

It  is  not  the  intention  of  your  committee  to  go  into  a  lengthy 
theoretical  discussion  on  concrete  buildings,  but  rather  to  confine 
this  report  to  such  practical  points  on  their  construction  as  expe- 
rience has  taught  are  good.  With  this  in  mind,  we  will  start  at 
the  foundation  of  a  concrete  building  and  discuss  the  various 
stages  to  its  completion. 

The  excavation  for  foundations  of  a  concrete  building  are  made 
as  in  any  other  building  and  practically  the  same  means  used  to 
secure  their  stability.  By  using  proper  reinforcement  in  the 
foundations,  they  may  be  made  of  shallow  depth,  providing,  of 
course,  the  bottom  is  below  the  frost  line. 

If  the  foundation  is  designed  to  carry  a  wall  in  which  expan- 
sion joints  are  to  be  used,  such  joints  must  be  carried  down 
through  the  foundation.  The  foundation  for  a  monolithic  wall 
such  as  used  in  engine  house  construction  may  be  formed  of  a 
footing  course  of  reinforced  concrete  two  feet  to  two  feet,  sU 
inches  in  width,  and  about  18  inches  deep,  placed  below  frost 
line.  The  building  wall  to  be  carried  up  from  this  footing  course 
and  from  the  foundation  to  the  surface  of  the  ground. 

Foundations  for  columns,  while  they  require  a  sufBcient  area  to 
properly  distribute  their  load  may  be  formed  of  a  reinforced  con- 
crete slab  without  the  usual  steps  back  from  footing  course  to 
column  base.    Thus  excavation  to  a  less  depth  is  required.    The 
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vails,  if  constructed  as  monoliths,  will  not  require  expansion 
joints,  if  proper  reinforcement  is  provided  vertically  and  hori- 
zontally to  take  care  of  temperature  stresses.  Walls  of  buildings 
constructed  after  this  method  may  be  run  to  an  unsupported 
height  of  20  to  25  feet,  with  a  thickness  of  12  inches.  If  the 
building  is  built  on  the  lines  of  a  modern  steel  structure,  substi- 
tuting reinforced  concrete  throughout  for  steel  work,  the  walls 
need  not  exceed  a  thickness  of  from  three  to  six  inches  and  may 
be  formed  of  concrete  blocks  or  reinforced  concrete.  In  numer- 
ous cases  these  curtain  walls  have  been  constructed  by  using 
expanded  metal  as  a  reinforcement  and  applying  the  concrete  to  a 
thickness  of  from  two  to  three  inches  with  a  plasterer's  trowel 
without  the  use  of  any  form  whatever. 

Door  and  window  openings  in  the  concrete  walls  are  formed 
in  much  the  same  manner  as  in  a  brick  building;  that  is,  by 
placing  the  door  or  window  frames  in  the  forms  and  building  the 
concrete  around  them. 

In  constructing  the  walls  it  has  been  found  that  by  depositing 
the  concrete  in  layers  of  from  six  to  nine  inches  in  thickness, 
much  better  results  are  obtained.  Each  succeeding  layer  to  be 
deposited  before  the  one  before  has  taken  its  initial  set.  When 
work  must  be  suspended  at  night,  the  surface  of  the  last  layer 
must  be  washed  off  with  water  and  coated  with  a  thin  grout  before 
the  next  layer  is  applied  in  the  morning.  This  w^ill  assist  in 
forming  a  proper  bond  between  the  layers  and  at  the  same  time 
will  prevent  the  very  perceptible  joint  which  would  otherwise 
show  in  the  finished  wall. 

In  the  construction  of  a  building  with  reinforced  concrete  col- 
umns, floor  girders,  etc.,  the  outside  columns  are  to  be  formed 
square,  to  conform  with  the  outside  face  of  wall  and  arranged  so 
as  to  form  pilasters.  The  inside  columns,  or  posts,  may  be  either 
square,  octagonal  or  circular.  In  all  cases  proper  vertical  rein- 
forcement must  be  provided.  For  the  square  or  octagonal  col- 
umns, rods  are  to  be  placed  in  the  concrete  at  each  of  the  angles, 
all  secured  to  each  other  horizontally  with  proper  metal  fasten- 
ings. The  size  of  the  columns  fn  all  cases  will  depend  on  their 
loads  and  unsupported  height. 

The  forms  for  main  floor  girders  are  to  be  framed  into  the 
column  forms  and  the  reinforcement  run  from  one  to  the  other 
in  such  manner  as  will  properly  take  care  of  the  end  shear  in 
the  girders.  The  concrete  forming  the  girders  and  the  column 
tops  to  be  deposited  at  the  same  time,  so  as  to  make  the  two  a 
homogeneous  mass. 

In  the  construction  of  concrete  girders,  care  must  be  taken  to 
complete  the  span  once  it  is  started,  as  any  interval  between  the 
batches  of  concrete  long  enough  to  permit  an  initial  set  in  the 
preceding  batch  Is  liable  to  cause  a  joint  in  the  girder. 

The  dimensions  of  the  floor  girders  and  their  reinforcement  are 
dependent  on  the  loads  they  are  designed  to  carry.  They  are 
usually  spaced  from  20  to  30  feet  apart  and  the  floor  carried  on 
intermediate  concrete  girders.  The  intermediate  girders  are 
usually  spaced  from  12  to  16  feet  centers.  The  floors  may  be 
formed  of  a  solid  slab  construction  or  of  a  hollow  tile  construction 
with  ribs  of  reinforced  concrete  between  each  row  of  tile.  In 
both  cases  the  thickness  of  floor  and  its  reinforcement  depend 
on  its  span  and  the  load  it  is  designed  to  carry. 
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The  roof  may  be  designed  of  concrete  girders  and  purlins  in 
the  same  manner  as  the  floor,  or  if  designed  with  a  pitch,  steel 
roof  trusses  are  provided  to  carry  the  roof.  When  the  roof  cover- 
ing is  formed  of  concrete,  the  steel  purlins  may  be  omitted  alto- 
gether if  the  trusses  do  not  exceed  20  feet  centers.  If  the  dis- 
tance between  trusses  is  greater  than  20  feet,  steel  purlins  are 
to  be  provided  at  intervals  of  eight  or  10  feet,  to  properly  carry 
the  roof  covering.  The  concrete  roof  covering  is  formed  of  rein- 
forced concrete  in  a  manner  similar  to  the  floor  construction. 
Cinders  may  be  substituted  for  gravel  or  broken  stone  in  the  roof 
construction  in  order  to  lessen  the  dead.  load.  The  concrete  roof 
is  laid  on  a  false  roof  as  a  form  to  such  thickness  as  the  load 
and  span  require.  The  concrete  roof  may  be  made  water-proof 
by  the  application  of  any  of  the  approved  roof  coverings  now  in 
common  use.  Aside  from  the  materials  and  their  proper  propor- 
tions, the  most  important  factor  in  the  construction  of  a  concrete 
building  are  the  forms.  The  forms  are  an  item  of  great  expense 
in  the  fabrication  of  good  concrete  work  and  their  improper  con- 
struction is  one  of  the  chief  causes  of  poor  work.  That  there  may 
be  no  unsightly  bulges  in  the  finished  face  and  to  insure  a  plumb 
wall -true  to  line,  the  studding  for  the  forms  should  be  of  such 
number  and  size  as  to  prevent  vertical  or  horizontal  bulges.  The 
shores  should  be  of  such  size  and  so  placed  as  to  keep  the  forma 
plumb  and  true  to  line.  The  lagging  must  be  of  sufficient  thick- 
ness to  prevent  bulges  between  the  studding. 

Of  the  imperfections  in  the  face  of  a  finished  wall,  the  impres- 
sions made  by  the  grain  of  the  wood,  and  the  joint  marks  made 
by  the  lagging  are  the  most  common.  To  guard  against  these, 
it  is  necessary  to  select  only  smoothly  dressed  lumber  for  the 
lagging,  and  to  dress  up  with  a  plane  any  slight  unevenness 
where  the  boards  butt.  The  liberal  use  of  hard  soap  or  parafin 
to  fill  the  cracks  and  the  entire  surface  coated  with  soft  soap  to 
prevent  the  concrete  from  sticking  to  the  forms  will  usually  give 
a  good  smooth  surface.  To  insure  a  face  as  near  free  of  imper- 
fections as  possible,  the  form  should  be  removed  after  concrete 
has  had  about  24  hours'  set  and  the  entire  surface  rubbed  with 
blocks  or  floats  to  work  out  any  marks  or  joints. 

The  proper  construction  of  forms  is  a  subject  on  which  your 
committee  were  unable  to  secure  much  information  from  the 
members  and  hope  that  It  will  be  taken  up  thoroughly  In  the 
discussion  of  this  report. 

The  face  of  the  concrete  wall  may  be  made  of  such  design  or 
form  as  may  be  desired  by  the  proper  application  of  moldings  to 
the  forms.  Ornamental  work  for  lintels,  cornices,  etc.,  may  be 
constructed  in  the  forms,  or  molded  beforehand,  and  set  in  their 
proper  position  during  the  construction  of  the  work.  The  mate- 
rials for  good  concrete  work  in  building  construction  should  be 
Portland  cement,  sand  and  broken  stone  or  gravel  in  the  propor- 
tions of  one,  two  and  four,  or  one,  three  and  five;  mixed  to  a 
plastic  mass  and  well  tamped  in  the  forms.  That  part  next  to 
the  face  to  be  well  spaded  to  give  a  surface  free  of  voids.  The 
reinforcements  used  in  concrete  work  are  of  numerous  makes  and 
designs  and  your  committee  does  not  consider  it  incumbent  on 
them  to  discuss  the  various  makes  and  designs  In  this  report. 

As  to  the  cost  of  the  various  designs  of  concrete  buildings,  your 
committee  are  unable  to  report  along  this  line,  as  the  information 
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at  their  command  would  not  permit  of  even  an  estimate  which 
could  be  considered  a  basis  for  comparison. 

As  examples  of  concrete  construction  for  small  buildings,  we 
present  Figs.  18  to  20,  plans  of  an  oil  house  as  furnished  by 
Mr.  F.  P.  Gutelius,  Engineer  M.  of  W.,  Canadian  Pacific  R.  R.  An 
inspection  of  these  two  plans  shows  that  the  concrete  construction 
Is  only  carried  out  in  the  floor.  The  building  is  19  feet,  six 
Inches,  by  28  feet,  10  inches,  outside,  and  consists  of  a  stone 
foundation  supporting  a  frame  building  with  a  flat  pitch  gravel 
roof.  The  basement  floor  is  constructed  of  a  nine-inch  slab  of 
concrete  with  concrete  supports  for  the  oil  tanks.  The  first  floor 
construction  consists  of  nine-inch  "I"  beams,  spaced  flve  feet,  two 
Inches,  centers,  reinforced  and  protected  by  expanded  metal  and 
concrete.  The  floor  consists  of  expanded  metal  reinforcement, 
with  a  three-inch  slab  of  concrete;  the  top  surface  of  which  has 
received  a  one-inch  face  of  one  to  one  sand  and  cement,  floated  to 
a  smooth  finish  for  a  wearing  surface.  This  building  is  one 
which  might  well  be  constructed  with  a  concrete  foundation,  con- 
crete blocks  for  walls  and  with  a  concrete  roof,  making  an  abso- 
lutely fire-proof  building. 

Figs.  21  to  27,  as  furnished  by  Mr.  A.  O.  Cunningham,  Chief 
Engineer,  Wabash  R.  R.,  show  a  station  building  constructed 
of  concrete  blocks.  This  building  is  constructed  of  blocks  molded 
in  forms,  made  to  represent  the  various  kinds  of  ashlar  masonry 
and  dressed  stone.  It  is  a  very  good  sample  of  what  may  be 
accomplished  architecturally  by  the  use  of  concrete. 

Figs.  28  to  32,  also  furnished  by  Mr.  Cunningham,  show  de- 
tails of  an  engine  house,  the  walls  of  which  are  monoliths  con- 
structed of  reinforced  concrete.  Fig.  28  shows  general  plan  of 
engine  house,  together  with  a  typical  plan  of  a  stall  and  a  verti- 
cal elevation  through  same.  An  inspection  of  this  plan  shows  the 
outer  circle  and  gable  walls  to  be  constructed  of  concrete  with 
the  interior  posts  and  the  posts  forming  inner  circle  to  be  of 
wooden  construction.  The  roof  and  cornice  are  also  of  wood.  In 
this  "house  the  concrete  posts  in  the  circle  and  gable  walls  are 
built  as  part  of  the  wall,  but  of  a  greater  thickness,  forming 
pilasters  on  both  sides. 

Figs.  29  and  30  show  the  construction  of  the  engine  pits,  also 
built  of  concrete. 

Figs.  31  and  32  show  a  very  comprehensive  detail  of  the  rein- 
forcement used  in  the  gable  and  circular  walls. 

Mr.  Gutelius  of  the  Canadian  Pacific  also  furnishes  a  print  of 
their  standard  first-class  engine  house.  On  this  plan  labelled 
Fig.  33,  the  interior  posts  and  roof  are  constructed  of  reinforced 
concrete,  with  brick  circle  and  gable  walls. 

Fig.  34  shows  a  concrete  engine  house  as  built  by  the  Grand 
Trunk  Ry.  near  Toronto,  Can.  A  description  of  this  house  was 
printed  In  the  issue  of  The  Railvxty  Age  of  September  22,  1905, 
and  is  given  herewith. 

"The  Grand  Trunk  Railroad  has  recently  erected  a  new  round- 
house and  machine  ship  at  Mimico,  Ont.,  near  Toronto,  built 
according  to  the  Kahn  system  of  reinforced  concrete.  It  contains 
30  stalls,  each  13  feet  wide  at  the  inner  circle  and  26  feet  at  the 
outer  circle.  Each  stall  is  82  feet  long,  divided  into  three  sec- 
tions and  carried  on  four  columns.  The  entire  structure  is  built 
of  concrete,  reinforced  with  Kahn  trussed  bars. 
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"The  interior  columns  are  14  inches  square  and  contain  each 
four  •%•  by  1^-inch  trussed  bars.  The  diagonals  of  these  steel 
members  are  bent  horizontally  in  order  to  obtain  the  effect  of 
hooping.  Angle  guards  were  placed  In  all  corners  in  order  to 
prevent  chipping.  The  columns  in  the  outer  circle  are  T-shape, 
forming  a  pilaster  on  the  outside  and  at  the  same  time  supplying 
recesses  for  keying  the  curtain  walls  between  columns.  The 
joints  at  these  points  allow  for  expansion  and  contraction. 

"In  designing  the  columns  in  the  interior  circle,  it  was  feared 
that  locomotives  striking  the  outside  doors  would  break  the  con- 
crete columns  which  carried  the  doors.  For  this  reason  these 
columns  were  made  of  three  channels  filled  with  concrete  and 
anchored.  This  construction  was  decided  upon,  as  such  a  column 
would  not  break  but  would  merely  shift  off  its  foundation  if 
struck  by  a  locomotive.  The  doors  were  fastened  directly  to 
these  channels.  On  the  side  not  containing  a  channel  were 
placed  %-  by  l^^-inch  trussed  bars  as  a  reinforcement. 

"Radial  lines  of  reinforced  concrete  girders  were  placed  be- 
tween columns  at  a  height  of  about  20  feet,  five  inches,  from  top 
at  the  outer  circle,  and  24  feet,  two  inches  at  the  inner  circle. 
Seven  longitudinal  rows  of  reinforced  concrete  beams  were  rein- 
forced with  Kahn  trussed  bars  in  the  bottom  and  over  the  sup- 
ports they  were  invariably  made  continuous  with  inverted  bars. 
Each  beam  contains  in  the  bottom  at  least  two  bars  full  length 
and  one  bar  about  two-thirds  the  length  at  the  bottom  in  the 
center  and  raised  at  the  ends.  Between  the  beams  and  girders 
is  spanned  a  4-inch  concrete  slab,  which  is  reinforced  in  both 
directions  and  made  continuous  over  the  entire  area. 

"Special  attention  was  paid  toward  obtaining  an  absolute  mono- 
lithic character  in  the  entire  structure,  so  that  if  an  excessive 
load  were  placed  upon  any  one  portion  it  would  be  distributed 
over  the  adjoining  panels.  Anchors  for  carrying  steam  pipes 
and  controlling  individual  smokestacks  over  locomotives  were 
placed  in  the  concrete  while  it  was  green.  The  accompanying 
Illustrations  will  show  clearly  the  method  of  construction  and  the 
pleasing  appearance  obtained.  It  is  stated  that  there  has  been 
obtained  a  permanent,  fire-proof,  attractive  and  economical  round- 
house at  less  cost  than  steel  and  also  with  a  large  saving  in  time 
of  erection. 

"The  machine  shop  roof  is  constructed  similarly  to  that  of  the 
roundhouse,  using  a  series  of  beams  about  12  feet  o.  c,  spanned 
with  a  4-inch  concrete  slab.  These  are  also  reinforced  with 
trussed  bars." 

The  C.  R.  R.  of  N.  J.,  at  their  terminal  at  Elizabethport,  have 
constructed  all  of  their  shop  buildings  with  concrete  walls.  The 
list  consists  of  an  engine  house  400  feet  in  diameter  with  concrete 
walls  and  wooden  roof.  A  forge  shop,  175  by  300  feet,  with  steel 
columns  supporting  steel  roof  trusses  covered  with  plank  and 
gravel  roof.  The  walls  of  this  building  are  curtain  walls  and  are 
but  eight  inches  thick.  The  power  house  in  connection  with  this 
plant  is  22  feet  wide  by  175  feet  long  and  is  constructed  entirely 
of  concrete.  An  attempt  was  made  by  your  chairman  to  secure 
plans  of  these  buildings,  but  without  success.  An  article,  which 
may  be  of  interest  in  the  line  of  concrete  buildings,  appeared  in 
the  May,  1904,  issue  of  Carpentry  and  Building^  as  a  paper  read 
before  the  Indiana  Engineering  Society  by  Mr.  H.  C.  Briebaker 
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Fio.  24.— Concrete  Station,  Wabash  R.  R. 
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Fio.  26.— Concrete  Station,  Wabash  B.  B. 


Oro33  -  ^^cr/o/^ 

Fio.  26.— Concrete  Station,  Wabanh  B.  B. 
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of  Indianapolis.  An  extract  of  this  article,  descriptive  of  the 
Ingalls  building  of  Cincinnati,  Ohio,  is  herewith  attached: 

"This  committee  was  instructed  to  investigate  and  report  on 
the  bold  project  of  building  a  sky  scraper,  16  stories  high,  en- 
tirely of  reinforced  concrete  and  without  a  structural  steel  mem- 
ber. The  ambitious  plans  of  the  promoters  are  no  less  striking, 
now  that  their  plans  have  been  carried  out  with  success. 

"A  monolithic  mass,  100  by  50  feet  in  plan — 21  feet  below  grade 
and  210  above  grade — in  which  the  footings,  columns,  walls,  gird- 
ers, beams  and  floors  are  all  one  and  the  same,  differing  only  in 
shape  and  position,  and  continuous,  without  a  Joint  or  break, 
from  the  foundation  to  the  cornice,  and  built  of  particles,  so  to 
speak,  all  of  which  could  pass  through  a  one-inch  screen,  with 
no  member  larger  than  three  and  a  half  inches  in  diameter.  Is  a 
marvel  which  rivals  the  pyramids. 

"The  system  usech  throughout  the  building  is  the  Ransome 
system,  which  consists  of  twisted  bars  embedded  in  concrete. 
The  columns  are  from  12  by  12  to  34  by  38  inches,  and  carry  as 
high  as  750  tons  at  the  footings.  The  column  stools  are  built 
of  cast  Iron  embedded  in  concrete  and  are  particularly  interest- 
ing in  design.  The  sizes  of  the  columns  were  limited  by  the 
architectural  design  and  the  deficiency  in  strength  was  made  up 
by  the  iron  bars,  there  being  from  four  to  eight  3^-inch  bars  to 
each  column,  bound  together  by  hoops  of  wire,  each  12  inches 
in  height.  The  girders  have  as  large  spans  as  33  feet  and  are 
from  27  to  36  inches  deep,  including  thickness  of  floor,  which  la 
from  flve  to  seven  inches.  The  columns  are  spaced  16  and  33 
feet.    Intermediate  beams  make  the  floor  panels  16  by  16  feet. 

"The  loads  on  the  floors  were  figured  at  60  to  80  pounds  per 
square  foot  for  the  upper  floors,  and  300  pounds  for  the  flrst  floor. 
The  exterior  walls  between  piers  are  eight  Inches  thick  and 
some  walls  next  to  adjoining  buildings  are  as  little  as  three 
inches  thick.    Of  course,  these  walls  carry  no  loads. 

"The  flrst  to  third  stories  are  veneered  with  marble,  which  is 
supported  by  projections  from  the  concrete  fltting  into  grooves  in 
the  marble.  The  upper  stories  are  veneered  with  brick,  which  Is 
supported  at  each  story  height  by  a  ledge  of  concrete. 

"The  general  features  are  strikingly  similar  to  steel  cage  con- 
struction; in  fact,  the  design  is  the  same,  and  the  loads,  strains 
and  stresses  are  figured  in  the  same  manner. 

"It  is  hardly  our  province  to  predict  the  weathering  of  this 
structure.  Time  only  will  prove  its  durability.  But  the  large 
amount  of  money  was  expended  and  the  enormous  responsibility 
was  assumed  by  men  who  evidently  were  thoroughly  convinced 
of  the  success  of  their  undertaking." 

In  concluding  this  report,  we  desire  to  bring  to  your  notice 
plans  and  photographs  of  a  concrete  machine  shop  erected  at 
McKees  Rocks  by  Mr.  R.  A.  Cummings  of  Pittsburg,  Consulting 
Ehigineer  and  proprietor  of  the  Cummings  system  of  reinforced 
concrete.  The  building  in  question  consists  of  a  main  building, 
51  feet,  seven  -inches,  by  160  feet  long,  and  is  40  feet  to  the  square 
with  a  lean-to  full  length  of  building  on  each  side,  one  being 
18  feet,  9  inches  wide,  and  the  other  31  feet.  The  main  building 
columns,  spaced  20  feet  centers  longitudinally,  are  of  concrete, 
circular  section  20  inches  diameter.    These  columns  also  support 
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the  runways  for  a  30-ton  capacity  traveling  crane.  The  columns 
for  the  lean-to  are  rectangular  in  section,  12  inches  square,  and 
support  concrete  girders  running  to  main  building  columns. 
These  girders  carry  the  four-inch  slab  of  concrete  forming  the 
roof  of  the  lean-to.  A  concrete  strut  is  provided  between  the 
crane  runway  columns  at  a  point  about  midway  between  the 
floor  and  the  crane  runway.  The  columns  are  corbelled  out  at 
the  runway  girders  and  the  struts  thus  form  capitals. 

The  crane  runways  are  provided  with  bolts  set  in  the  concrete 
to  secure  clips  for  the  tee-rail  for  traveling  crane.  The  roof  is 
carried  on  12  by  12  inches  rectangular  columns,  which  are  in 
turn  carried  on  the  girders  supporting  roof  of  the  lean-to. 

In  the  roof  of  the  main  building  we  find  a  concrete  construc- 
tion which  is  original  and  unique  and  a  radical  departure  from 
anything  before  attempted  in  the  reinforced  concrete  line.  The 
roof  is  supported  on  concrete  roof  trusses  of  segmental  design, 
spaced  20  feet  centers.  The  top  chord  of  this  truss  is  formed  of  a 
concrete  rib  eight  inches  wide  by  10  inches  in  depth,  reinforced 
by  three-quarters-inch  bars.  The  bottom  chord  is  formed  of  six 
by  six  inches  concrete,  reinforced  by  two  three  by  two  and  a  half 
by  seven-sixteenths  inches  angles.  The  roof  covering  consists  of 
a  reinforced  monolithic  slab  of  concrete  four  inches  thick  at  the 
crown  and  increasing  to  10  inches  in  thickness  at  the  haunch. 
The  forms  used  for  the  construction  of  the  circular  columns  were 
built  of  galvanized  iron  and  are  in  themselves  an  original  design. 

It  may  be  of  interest  to  note  that  this  building  was  constructed 
entirely  during  winter  weather;  steam  heat  being  used  in  mixing 
the  concrete  and  in  keeping  it  from  freezing  until  its  initial  set 
This-  building  was  erected  a  year  ago  and  up  to  date  does  not 
show  a  crack  or  sign  of  failure.  It  was  built  in  competition  with 
a  structural  steel  building  of  the  same  size,  and  was  constructed, 
I  am  informed  by  Mr.  Cummings,  at  a  price  about  one-quarter  of 
a  cent  per  cubical  foot  of  contents  cheaper  than  the  building  of 
structural  steel. 

Mr.  Cummings  has  kindly  furnished  me  with  two  photographs 
and  with  blue-print  plans,  showing  elevations,  sections,  detail  of 
arrangement  at  the  haunch  of  roof  arch  and  a  detail  of  the  form 
for  circular  column,  all  of  which  are  herewith  attached. 

In  conclusion,  we  wish  to  thank  the  members  who  assisted  in 
this  report  by  their  prompt  replies  to  the  list  of  questions  sent 
them. 

C.  W.  RiruEY,  Chairman t 
A.  O.  Cunningham, 

C.   F.   LOWETH, 

G.  A.  Wright, 
F.  P.  GuTELirs. 

SUPPLEMENTABY  BEPORT. 

Wanoanui,  N.  Z.,  September  11,  1905. 

I  note  that  concrete  building  construction,  including  platforms, 
is  one  of  the  subjects  for  report  at  the  Convention.  As  I  presume 
passenger  stations  are  referred  to,  I  would  like  to  mention  a 
method  of  making  concrete  platform  fronts,  adopted  on  some  of 
our  lines  with  good  results.    The  usual  height  is  18  inches  above 
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the  rail  and  two  coursee  of  concrete  blocks  are  used  with  a  re- 
bated longitudinal  Joint  The  blocks  are  Qrst  molded  two  feet 
long.  The  lower,  or  foundation,  course  is  made  of  the  cheapest 
ayailable  class  of  concrete,  but  the  upper  course  of  blocks  are  of 
cement  and  stone  chips,  carefully  molded  so  as  to  secure  a  close 
and  hard  wearing  surface. 

As  compared  with  constructing  platform  fronts  of  concrete  in 
Situ  the  advantages  of  building  with  previously  molded  blocks  are 
as  follows:  It  is  unnecessary  to  throw  the  track  to  make  room  for 
forms.  Work  interfering  with  traf&c  is  limited  as  much  as  pos- 
sible and  should  future  alterations  involve  shifting  such  a  plat- 
form, the  facing  (or  curb)  is  not  destroyed,  but  can  be  used 
again.  The  cost  is  fotmd  to  compare  favorably  with  a  continuous 
wall  built  in  forms  on  the  spot. 

C.  Holm  Bisb, 
Engr,  Government  Railways, 


DISCUSSION. 

Mr.  Richey. — I  regret  that  I  did  not  get  the  report  out 
in  time  to  have  it  printed  in  regular  form  and  distributed 
to  all  the  members  before  the  Convention.  However,  I  will 
furnish  Mr.  Cummin  with  a  carbon  copy  of  the  report  now 
in  my  possession,  if  he  wishes  it. 

President. — Gentlemen,  the  subject  is  open  for  discussion. 

Mr.  Steffens. — This  matter  of  re-enforced  concrete  engine 
house  construction  is  an  important  one  and  ought  to  be 
viewed  more  from  the  maintenance  standpoint  than  it  is. 
Every  member  who  has  had  any  dealings  with  roundhouse 
work  has  at  some  time  received  a  call  from  the  motive  power 
department  stating  that  an  engine  had  inadvertently 
punched  through  the  wall  and  asking  to  have  immediate  re- 
pairs made.  In  case  of  a  concrete  house,  thoroughly  re-en- 
forced with  steel  rods,  the  necessity  arises  for  cutting  apart 
the  taligled  rods  and  splicing  them  in  the  new  work.  This 
point  will  largely  appeal  to  the  members  as  one  in  favor  of 
a  construction  involving  the  use  of  brick  or  wood,  or  some 
material,  in  other  words,  capable  of  repairs.  On  our  sys- 
tem a  complete  engine  house  was  designed  of  re-enforced 
concrete,  but  fortunately  was  not  built.  A  brick  house  is 
being  erected  instead. 

A  concrete  walk,  even  at  best,  is  bound  to  be  a  slippery 
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walk  in  frosty  weather.  There  are  walks  in  New  York 
City,  built  of  conciete,  that  when  they  are  simply  moist  are 
worse  than  if  ice  coated.  Members  who  have  ever  walked 
over  the  sidewalks  of  the  subway  stations  have  undoubtedly 
observed  this. 

The  experience  with  brick  is  limited  on  the  particular 
road  with  which  I  am  associated.  I  noticed  with  consid- 
erable pleasure  that  the  Lake  Shore  is  almost  entirely  de- 
voted to  the  use  of  brick  platforms.  At  Ashtabula  a  plat- 
form that  has  been  in  place  for  several  years  seems  to  be  in 
remarkably  good  condition. 

Mr.  Kichey. — Mr.  Steflfens'  statement  regarding  slippery 
platforms  is  correct  for  some  platforms.  If  the  surface  has 
been  over-troweled  or  dusted  with  cement  before  troweling, 
it  will  then  be  glassy  and  very  slippery.  Troweled  surfaces 
not  roughened  by  a  dotting  roller  are  also  slippery.  If, 
however,  the  surface  is  finished  with  a  float  or  is  artificially 
roughened,  slipperiness  would  be  the  last  criticism  you 
would  make. 

Mr.  Hudson. — ^You  can  make  concrete  rougher  than  a 
brick  platforpi  by  floating  down  the  concrete  with  a  rough- 
edged  board  and  that  will  make  a  surface  that  wears  better 
than  a  troweled  surface. 

President. — I  might  make  a  remark  on  cement  platforms 
and  walks.  On  the  Northwestern  we  have  been  building 
for  a  few  years  past  a  number  of  cinder  concrete  platforms, 
using  for  the  body  cinders,  sand  and  cement,  in  proportions 
three,  two  and  one,  making  a  rough  surface  and  not  trowel- 
ing it.  A  cinder  concrete  platform  will  not  wear  smooth. 
I  have  in  mind  a  platform  at  Fond  du  Lac,  Wis.,  that  has 
been  built  four  years  and  I  have  never  seen  it  slippery  but 
once,  and  then  on  account  of  a  heavy  sleet. 

Mr.  Perry. — We  have  put  down  quite  a  good  deal  of  con- 
crete platform  and  we  have  one  that  was  put  down  about 
six  years  ago.  This  platform  was  laid  in  sections  and  we 
cut  it  through  in  blocks,  about  five  feet  by  six  feet  square, 
by  laying  blocks  alternately,  so  that  the  action  of  the  frost 
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would  not  break  up  the  sections.  We  first  put  down  about 
ten  inches  of  cinders  and  then  four  to  six  inches  of  concrete 
and  cement  on  top.  That  platform  has  been  in  steady  use 
ever  since  and  we  have  never  had  any  trouble  with  the  same. 

Mr.  Cummin. — I  hoped  this  would  be  one  of  the  subjects 
to  be  carried  over  to  next  year,  especially  on  account  of 
buildings  more  than  the  platforms.  I  think  the  most  of  us 
know  what  a  concrete  platform  is  and  understand  pretty 
well  the  construction  of  it,  but  in  the  building  line,  that  is 
something  that  has  come  up  in  recent  years,  and  I,  for  one, 
believe  is  going  to  come,  in  time,  into  universal  use. 
Now  at  our  next  meeting,  if  I  am  spared  to  be  with  you,  I 
hope  to  be  able  to  give  you  a  description  of  a  concrete  build- 
ing  that  will  probably  surprise  you.  We  are  building  con- 
crete stations  on  elevated  roads  and  we  are  building  con- 
crete platforms  on  elevated  roads.  The  platforms  have 
just  been  finished  within  the  last  month.  We  have  two 
buildings  that  are  in  course  of  construction  now,  and  we 
hope  to  be  able  to  use  them  in  about  a  month.  When  the 
subject  of  building  concrete  platforms  came  up  it  was 
looked  down  on  by  a  number,  on  account  of  the  vibration 
which  naturally  takes  place  on  an  elevated  system,  but  so 
far  those  platforms  are  holding  up  first  class.  We  have 
one  little  station  on  one  of  the  elevated  structures  that  has 
been  finished  over  a  year  and  there  is  not  a  sign  of  a  crack 
in  it.  Trains  go  by  within  two  feet  of  this  station  at  a  rate 
of  45  miles  an  hours  on  an  elevated  track.  Now  if  this  sub- 
ject is  carried  over  another  year  I  can  have  plans  and 
specifications  and  full  information  in  regard  to  how  they 
stand  up.  I  don't  know  of  another  case  anywhere  where 
there  are  concrete  buildings  constructed  on  an  elevated  sys- 
tem. 

Mr.  Richey. — I  sent  a  circular  to  Mr.  Cummin  and  he 
answered  fully  on  platforms,  but  he  didn't  say  a  word  on 
concrete  buildings,  and  I  was  rather  disappointed  that  he 
did  not  answer  along  that  line.  Had  Mr.  Cummin  been 
pleased  to  report  on  them  I  would  have  been  glad  to  have 
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included  the  concrete  station  buildings  on  the  Long  Island 
road  in  my  report. 

Mr.  Cummin. — Mr.  President,  I  would  not  like  to  have 
written  to  him, that  we  had  concrete  buildings  on  an  ele- 
vated structure  that  were  a  perfect  success,  and  then  next 
year  have  to  acknowledge  they  were  a  failure.  I  would 
rather  wait  until  next  year  before  reporting  on  them; 

Mr.  Pickering. — I  would  suggest  that  the  Committee  on 
Selection  of  Subjects  be  requested  to  continue  that  subject 
with  the  present  chairman  and  recommend  to  the  president 
that  Mr.  Cummin  be  put  on  that  committee  with  him. 

President. — That's  right.     (Applause.) 

President. — Anything  further,  gentlemen,  on  subject 
number  three?  ' 

Mr.  Clark. — ^Now  in  carrying  this  subject  over  to  another 
year,  would  it  not  be  well  to  include  bridges,  such  as  arches 
and  foundations,  in  connection  with  this  committee  f  This 
is  something  I  am  considerably  interested  in.  We  do  not 
use  very  much  concrete  in  sidewalks  and  we  are  not  going 
into  concrete  buildings,  but  we  are  working  concrete  in 
bridges  to  a  great  extent,  so  I  will  be  very  much  interested 
in  it. 

President. — ^We  will  make  this  known  to  the  Committee 
on  Subjects. 

Mr.  Clark. — It  is  something  we  should  keep  in  touch  with, 
as  there  is  nothing  in  railroad  work  at  the  present  time 
making  the  advances  that  concrete  is.  There  is  a  vast  dif- 
ference in  the  use  of  concrete  now  and  three  to  five  years 
ago,  and  the  report  of  the  committee  that  length  of  time 
ago  would  not  be  up  to  the  standard  of  the  present  time. 
I  just  last  week  finished  one  set  of  abutments  for  a  bridge 
of  four  tracks  and  I  expect  to  do  more  of  it  and  I  think  it 
is  a  subject  that  we  ought  to  keep  in  touch  with. 

Mr.  Reid. — I  think  the  subject  of  concrete  warrants  a 
standing  committee  on  concrete  being  appointed  and  that 
can  be  sub-divided  on  bridges  and  buildings,  if  necessary. 
We  have  several  concrete  buildings  in  Cleveland.     The  Sal- 
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yation  Army  have  a  concrete  building  all  the  way  through, 
floors,  walls  and  everything.  There  is  also  a  German  thea- 
tre in  Cleveland,  partly  of  concrete,  and  some  other  build- 
ings. 

Mr.  Cummin. — I  would  suggest  that  the  president  ask  some 
of  the  new  members  if  they  hate  n't  something  to  oflfer  on 
this  subject.  I  do  n't  think  it  is  right  for  a  few  of  us  to 
take  up  the  entire  time  of  this  Association.  Probably  there 
are  a  number  of  men  sitting  round  here  that  could  give  us 
all  points.  Otherwise,  the  proceedings,  when  printed,  will 
show  that  Richey,  SteflPens  and  Cummin,  with  a  few  others, 
took  up  the  whole  time. 

Mr.  Richey. — I  would  be  glad  to  hear  from  some  of  the 
members  a  description  of  their  method  of  constructing  forms 
for  the  different  kinds  of  concrete  structures. 

Mr.  Steffens. — ^Would  not  that  come  within  the  scope  of 
a  new  subject,  ** Handling  Concrete"?  The  subject  is  large 
enough  to  be  divided  and  can  be  placed  well  under  a  para- 
graph relative  to  handling  the  work.  As  undoubtedly  we 
are  all  aware,  the  American  Society  of  Civil  Engineers  are 
now  investigating  the  subject  of  re-enforced  concrete  and 
any  investigation  made  by  our  members  should  not  be  along 
the  line  of  designing,  but  should  confine  itself  to  the  prac- 
tical, or  maintenance,  side  entirely.  As  I  understand  the 
object  of  our  Association,  we  are  not  designers  (although  a 
number  of  us  can  design). 

Mr.  Eillam. — This  concrete  matter  is  something  that  has 
taken  my  attention  for  some  time,  although  I  do  not  directly 
work  with  it,  but  I  notice  what  is  being  done.  Now  as  to 
the  question  of  whether  a  house  can  be  built  or  a  suitable 
building  constructed  of  concrete,  to  my  mind  that  depends 
entirely  on  the  foundation  used.  A  concrete  building  will 
crack  just  the  same  as  a  brick  building  if  the  foundation  is 
not  sufficient,  but  you  have  the  foundation  of  the  building 
sufficient  and  a  concrete  building,  to  my  mind,  as  has  been 
proven,  is  just  as  good  as  any  other  building,  if  not  better. 
If  you  have  a  sufficiently  good  foundation,  such  as  is  neces- 
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saxy  for  the  well-being  of  any  structure,  concrete  is  as  good, 
if  not  better  than  any  other  structure  you  can  put  up. 
Also,  in  regard  to  platforms,  we  have  a  platform  at  Levis. 
This  platform  was  built  about  four  years  ago,  on  muddy 
bottom,  where  the  St.  Lawrence  River  was  filled  in  with 
broken  rock,  etc.,  and  then  coal  cinders  put  on  and  ballast 
on  top.  We  allowed  it  to  settle  a  year  and  then  laid  con- 
crete on  top  of  that,  four  inches  thick,  and  there  is  not  a 
crack  in  it  thus  far.  This  platform  is  700  feet  long  and  35 
feet  wide.  Then  we  have  others  at  Halifax,  etc.,  and  in  no 
place  have  the  platforms  given  out.  As  to  slippery  plat- 
forms, we  have  never  experienced  much  trouble  in  that 
respect,  but  you  have  to  keep  pretty  straight. 

Mr.  Heflin. — Mr.  President,  we  are  all  more  or  less  inter- 
ested in  the  subject  of  concrete.  I  had  a  little  experience 
which  I  will  mention,  which  might  be  of  interest  to  think 
about.  I  had  occasion  to  take  down  a  concrete  wall  which 
had  been  built  about  seven  years.  In  taking  it  down,  we 
found  by  using  steel  wedges  we  could  take  it  ofiE  in  squares 
from  eight  to  twelve  inches  thick  and  from  six  to  eight 
feet  long.  This  fact  indicated  that  the  layers,  being  put 
one  on  top  of  the  other  after  the  first  one  had  partially  set, 
had  not  properly  united  and  left  spaces  or  interstices^ 
through  which  the  water  could  percolate,  evidently  injuri- 
ous to  the  wall.  I  would  like  to  know  the  best  remedy  to 
overcome  this — to  prevent  the  water  from  seeping  through 
and  defacing  the  face  of  the  wall  and  to  make  the  wall  solid 
and  not  in  slabs  or  blocks,  as  appeared  in  this  case. 

Mr.  Rettinghouse. — ^At  the  risk  of  appearing  too  often  in 
print,  I  want  to  say,  or  refer  back  to  the  statement  made 
by  our  worthy  friend  from  Canada,  that  his  platforms 
never  get  slippery.  I  can  understand  that  very  readily, 
because  I  had  a  letter  from  Mr.  Killam  once,  stating  they 
had  12  feet  of  snow.  I  also  understand  they  never  clean 
any  of  their  platforms.  How  could  they  get  slippery  t 
(Laughter.) 

Mr.  Killam. — Produce  the  letter. 
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Mr.  Eettinghouse. — In  regard  to  the  question  made  by  a 
former  speaker  in  regard  to  seams  appearing  in  concrete 
walls,  I  presume  that  is  due  to  incontinuous  operation.  If 
the  concrete  were  placed  with  a  continuous  working  force, 
day  and  night,  there  would  not  be  any  seams.  I  notice, 
when  working  with  the  day  force  only,  where  they  knock  off 
at  night,  after  the  work  is  completed  one  can  see  a  seam. 

President.— Any  of  the  new  members  anything  to  say 
on  this  subject? 

Mr.  Penwell. — ^We  have  been  using  concrete  for  fo.unda- 
tions  for  buildings  and  bridges  for  the  last  four  or  five 
years,  but  when  you  want  to  remove  it,  it  is  a  fierce  propo- 
sition. Now  the  question  brought  up  about  roundhouses. 
If  we  were  building  any  roundhouses  I  would  like  to  see 
them  built  of  re-enforced  concrete,  but  it  is  a  fact  and  you 
cannot  get  around  it,  that  as  long  as  the  mechanical  depart- 
ment is  going  to  knock  our  walls  down  that  that  concrete 
wall  must  be  provided  with  a  bumper,  or  re-enforced  with 
some  sort  of  a  pilaster  that  will  ensure  the  perfect  safety 
of  that  building.  On  my  way  to  Pittsburg  I  noticed  where 
they  had  knocked  a  hole  about  six  feet  square  in  the  rear 
end  of  one  roundhouse  and  another  place,  two  feet  square, 
just  recently.  Last  year  we  had,  I  think,  six  cases  where 
we  had  holes  knocked  in  back  walls. 

Mr.  Hudson. — I  do  not  believe  in  a  concrete  wall  re-en- 
forced to  withstand  the  butt  of  an  engine.  I  think  it  too 
expensive,  for  the  wall  being  so  far  from  end  of  track,  an 
engine  would  get  so  much  momentum  it  would  take  a  large 
mass  to  stop  the  engine.  I  think  it  would  be  better  to  put 
in  a  bumping-post  on  end  of  track,  or  still  better,  to  leave 
a  large  enough  opening  in  concrete  wall  to  let  an  engine 
through  and  fill  this  opening  with  brick. 

Mr.  Penwell. — ^Now  my  idea  was  to  get  this  wall  built 
out,  either  on  the  in  or  outside.  To  put  in  a  regular  bump- 
ing-post inside,  the  objection  would  be  the  increased  length 
of  the  house  for  whatever  room  it  takes  up.  You  cannot 
put  on  a  stop  block  on  the  rail  of  a  sufficient  height,  because 
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it  will  strike  the  pilots  in  heading  in,  or  if  backed  in,  it 
will  strike  the  brake  beams.  I  think  this  can  be  built  right 
in  the  wall.  Then  use  a  four-inch  cast  iron  stop  block. 
But  to  put  in,  as  I  said  before,  anything  like  a  regular 
bumping-post,  would  necessitate  increasing  the  length  of 
your  engine  house  so  much  as  to  make  it  very  expensive. 

Mr.  Pickering. — In  regard  to  my  experience  along  that 
line,  I  have  no  concrete  engine  houses  under  my  charge, 
but  have  some  brick  ones,  and  one  engine  house  where  at 
the  back  of  the  house  there  is  a  solid  gravel  bank  that  comes 
something  like  six  feet  higher  than  the  floor  of  the  house. 
The  underpinning  against  this  bank  is  of  two-foot  granite 
blocks  and  one  of  those  blocks,  some  six  feet  long,  has  been 
forced  back  almost  two  feet  in  this  solid  bank  by  the  engines 
striking  it.  This  proves  to  me  that  it  would  require  a 
pretty  solid  re-enforced  concrete  bumper  in  there  to  hold 
that  pressure.  I  have  had  some  trouble  with  old  brick 
houses  which  are  not  long  enough  for  the  present  engines 
that  put  up  there  and  they  have  knocked  the  backs  out  sev- 
eral times  recently.  In  replacing  the  holes  knocked  out,  I 
put  in  a  wooden  frame,  something  like  three  and  a  half 
feet  inside,  with  a  door  to  open  on  the  outside  of  this  frame, 
and  bricked  up  the  wall  around  it,  so  that  the  next  time,  the 
draw-head  of  the  locomotive  simply  knocks  open  this  door, 
for  as  a  rule  an  engineer  or  a  hostler,  out  of  fear  of  the 
superintendent  of  motive  power,  will  be  very  careful  not 
to  run  his  tank  against  a  brick  wall,  and  I  find  it  a  very 
successful  arrangement  with  me. 

Mr.  Steffens. — This  matter  of  bumping  blocks  is  taken 
care  of  by  the  designers  on  our  road,  with  a  low  bumper 
made  of  an  I-beam  anchored  to  the  track.  Even  with  a 
bumper,  the  trouble  is  if  a  hostler  runs  an  engine  into  the 
house  at  a  considerable  rate  of  speed  the  locomotive  will 
simply  jump  over  the  obstruction.  Any  mass  of  concrete 
in  a  house,  as  a  buffer,  means  about  the  same  expense  as  to 
build  a  brick  wall,  whereas  the  object  of  re-enforced  con- 
struction is  to  minimize  the  cost.  Further  than  this,  no 
superintendent  of  motive  power  will  allow  a  bumper-post 
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inside  of  the  house,  unless  it  is  some  low-track  device.  The 
suggestion  of  Mr.  Pickering  for  providing  means  by  which 
the  broken  out  portion  can  be  replaced  is  well  worth  con- 
sideration. 

Mr.  Pen  well. — I  never  thought  of  Mr.  Pickering's  plan 
and  I  regard  it  as  something  well  worth  considering.  It  is 
a  good  idea,  and  a  plan  similar  to  that  would  have  saved  our 
company  several  hundred  dollars  in  the  last  three  years. 

Mr.  Pickering. — I  would  suggest,  as  it  occurs  to  me,  if 
we  are  to  build  a  re-enforced  concrete  engine  house,  that  the 
re-enforcement  be  carried  above  the  point  of  contact.  If 
you  re-enforce  from  the  top  to  the  bottom  you  will  certainly 
knock  out  a  whole  panel,  if  anything  is  knocked  out,  and 
perhaps  very  much  more,  and  possibly  let  a  section  of  your 
roof  down.  But  if  this  re-enforcement  was  to  be  arched 
up  or  carried  above  the  point  of  contact  with  your  engine 
and  leave  the  space  liable  to  be  struck  without  this  re-en- 
forcement, it  might  be  knocked  out  readily  and  replaced  at 
a  small  cost,  with  very  little  material  damage  to  the  engine 
house  as  a  body. 

Mr.  KiUam. — ^We  have  been  building  some  eight  or  ten 
new  houses,  costing  from  $75,000  to  $125,000  apiece,  and 
there  is  no  provision  made  for  bumpers  anywhere  around 
these  buildings,  but  there  is  a  circular  track  inside  of  the 
outer  wall  of  these  houses  for  trucking  heavy  material. 
This  track  is  21  inches  gauge,  but  it  provides  against  the 
locomotive  striking  the  wall:  There  is  no  other  protection 
and  we  have  had  no  trouble  in  the  larger  buildings. 

President. — Gentlemen,  it  is  now  5.30.  I  would  suggest 
that  we  adjourn  until  tomorrow  morning  and  then  take  up 
this  subject  again  and  get  through  with  it  as  soon  as  pos- 
sible, so  we  can  take  up  the  rest  of  the  subjects. 

DISCUSSION  RESUMED. 

President. — I  would  like  to  know  if  Mr.  Tanner  has  any- 
thing to  offer  on  this  subject. 
Mr.  Tanner. — I  don't  know  that  I  have  much  to  say.    I 
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might  say,  however,  that  the  Missouri  Pacific  has  been  doing 
a  lot  of  concrete  work  for  some  time,  for  the  last  five  or  six 
years,  and  about  a  year  and  a  half  ago  constructed  a  pretty 
large  concrete  grain  elevator  at  Kansas  City.  We  used 
circular  bins.  The  bins  are,  I  thinkj  42  feet  in  diameter 
and  some  85  feet  high  above  the  track,  using  altogether  re- 
enforced  concrete  for  it,  and  amongst  other  things  we  have 
there  a  concrete  smoke-stack  made  out  of  re-enforced  con- 
crete. It  is  about  160  or  165  feet  high  above  the  track  and 
apparently  gives  good  satisfaction.  There  is  no  crack  in 
it  that  you  can  see  at  this  time  in  any  part.  We  have  also 
been  using  concrete  for  all  kinds  of  structures,  from  the 
smallest  to  the  largest,  in  the  shape  of  box  culverts,  concrete 
arches  and  other  things;  in  fact,  everything  that  can  be 
made  out  of  concrete.  We  have  a  good  many  platforms; 
have  had  some  trouble  with  them  on  account  of  being  slip- 
pery, though  possibly  that  is  due  to  troweling  them  down 
too  much. 

President. — That  is  all  the  Missouri  Pacific,  is  it,  Mr. 
Tanner  ? 

Mr.  Tanner. — ^Yes,  sir. 

Mr.  H.  H.  Eggleston. — ^We  use  concrete  material  in  all 
of  our  masonry  work  on  the  Alton.  We  put  in  two  very 
large  station  platforms  of  concrete  this  summer  and  they 
are  satisfactory  in  every  way.  I  think  that  concrete  con- 
struction has  been  adopted  by  nearly  every  railroad  as 
being  the  cheapest  and  the  best  where  masonry  is  used. 

President. — ^Anything  further  on  this  subject?  If  not, 
we  will  pass  it. 

Mr.  Cummin. — Before  the  subject  is  closed,  I  have 
thought  of  one  question  I  would  like  to  ask, — as  to  whether 
concrete  is  strictly  fireproof,  and  would  like  to  ask  if  any- 
body has  had  any  experience  with  fire  in  a  concrete  building 
or  with  concrete  floors. 

The  reason  I  asked  that  question,  three  years  ago  next 
December,  at  Long  Island  City,  we  had  a  station  burn  down. 
There  was  a  concrete  floor  in  this  station  and  concrete  plat- 
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forms  outside,  with  a  shed  covering,  and  wherever  the  wood« 
work  and  timber  fell  on  that  floor  the  fire  seemed  to  have 
no  effect  on  it  whatever,  but  wherever  the  hose  was  turned 
on  the  fire  and  the  water  was  heated  by  the  burning  embers, 
etc.,  the  concrete  was  entirely  ruined.  Now  I  would  like 
to  know  if  any  of  the  other  members  have  had  any  experi- 
ence in  that  way.  Now  the  point  is,  where  the  water  had 
not  touched  it  the  concrete  was  all  right,  but  where  the 
water  and  heat  came  together,  the  concrete  was  ruined. 

Mr.  Hudson. — ^We  have  a  concrete  cinder  pit  faced  with 
vitrified  brick,  with  the  exception  of  the  cast  chairs.  These 
were  encased  in  concrete  and  not  faced  with  brick.  The 
water  hits  them  while  very  hot,  which  has  caused  them  to 
crack  so  badly  that  we  had  to  cut  out  the  concrete,  put  in 
new  and  encase  this  in  vitrified  brick. 

Mr.  Schall. — My  idea  is  that  concrete  construction  is  a 
fire  preventer.  If  a  building  is  constructed  with  side  walls, 
floors  and  joists  of  concrete,  and  only  the  window  frames, 
windows  and  doors  of  wood,  a  fire  cannot  make  headway  to 
do  much  damage  to  the  concrete ;  this  kind  of  construction 
will  prevent  the  fire  from  spreading. 

Mr.  Cummin. — What  I  wanted  to  bring  out  was,  sup- 
pose you  have  a  large  fire  in  a  city  with  narrow  streets  and 
you  have  a  concrete  building  there  and  the  flames  from  the 
opposite  side  of  the  street  get  on  it  and  they  turn  a  hose  on 
that  building,  what  is  going  to  be  the  result?  It  will  ruin 
the  building,  undoubtedly. 

Mr.  Schall. — If  the  steel  does  not  get  hot  enough  to  lose 
its  shape,  it  will  not  collapse. 

Mr.  Large. — We  have  been  using  a  cinder  pit  now  over  a 
year  and  a  half,  anyway.  It  is  entirely  concrete.  We  have 
been  using  it  right  along,  and  no  trouble  yet.  It  was  rather 
a  poor  job  of  concrete  work  in  the  first  place,  but  otherwise 
don't  seem  to  show  any  signs  of  giving  trouble  about  the 
heat  and  the  water. 

Mr.  Staten. — Mr.  President,  on  our  road  there  is  a  big 
cement  plant  where  they  manufacture  Portland  cement,  and 
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they  wanted  the  officials  of  the  road  to  let  them  build  a 
concrete  station  at  that  point.  And  they  did  build  a  very 
neat  depot  and  the  railroad  company  was  to  pay  for  half 
of  it,  and  after  it  was  built  I  heard  one  of  the  officials  say 
that  he  did  not  have  to  pay  for  half  because  the  company 
could  n  't  aflford  to. 

Mr.  Richey. — In  my  report  I  steered  clear  of  the  cost. 
It  is  like  those  wharfs  and  docks ;  it  is  a  variable  quantity ; 
it  will  cost  different  in  different  localities ;  it  all  depends  on 
the  material  and  labor. 

Mr.  Clark. — Along  the  line  as  to  what  Mr.  Cummin  was 
figuring  on,  I  would  say  that  we  have  a  concrete  cinder  pit 
at  one  of  our  terminals,  and  last  winter  our  shops  got  on 
fire  and  partly  burned  down,  cut  the  water  supply  off,  and 
in  drawing  the  fire  from  the  engines  we  had  no.  water  to 
keep  the  cinders  cool.  The  consequence  was  that  while  this 
cinder  pit  is  a  brick-lined,  concrete  pit,  brick  facing  up  to 
about  four  of  five  inches  of  the  top,  all  this  concrete  has  dis- 
integrated so  much  that  at  the  present  time  we  are  taking  it 
out  and  renewing  it  to  the  depth  of  about  six  inches,  thus 
showing  conclusively  that  concrete  will  not  stand  an  in- 
tense heat,  but  when  the  heat  did  not  come  in  contact  with 
concrete,  same  was  0.  K. 

President. — If  nothing  further,  we  will  close  this  subject 
and  pass  to  the  next  one. 


IV. 
REPORT  ON  ANCHORS  FOR  PLOWS  AND  DERRICKS. 

REPORT  OF  COMMITTEE. 

To  the  Association  of  lHadlway  Superintendents  of  Bridges  and  Buildings  : 

Gentlemen:  Your  committee  selected  to  report  on  subject  No.  4, 
viz.,  Anchors  for  Plows  and  Derricks,  beg  to  submit  the  following 
report: 

By  **  Anchors  for  Plows"  we  presume  that  reference  is  m^Ae  to 
plows  used  in  unloading  earth,  cinders  or  rock,  from  flat  cars.  Be- 
fore air  brakes  were  used  it  was  customary  to  stop  the  train  and  set 
the  hand  brakes,  when  unloading  material  in  one  place,  and  then 
chain  one  car  to  the  rail,  but  since  the  air  brakes  are  universally 
used,  brakes  are  usually  set  on  train  and  locomotive  uncoupled  and 
one  end  of  cable  attached  to  locomotive,  the  other  end  to  the  nose  of 
the  plow,  the  cable  passing  over  string  of  cars  to  be  unloaded,  and 
when  unloading  on  curve  cable  passes  through  sheaves  or  guides  to 
hold  it  upon  the  cars ;  the  plow  being  guided  by  side  stakes  on  the 
cars  to  keep  it  in  center  of  cars,  whether  a  two-flanged  or  one-flanged 
plow  be  used.  The  plow  is  generally  weighted  down  with  scrap 
iron  on  the  rear  to  hold  it  down  on  the  car,  so  that  it  will  not  ride 
up  over  the  material  to  be  unloaded.  On  most  roads  the  Lidger- 
wood  Rapid  Unloader  is  used,  one  end  of  cable  being  fastened  to  the 
plow  and  the  other  to  the  unloader ;  air  brakes  are  set  and  no  anchor 
IS  required.  On  the  A.  T.  &  S.  F.  Ry.,  Coast  Lines,  the  Lidger- 
wood  Rapid  Unloader  is  used,  and  a  two-flanged  plow,  (»lled  the 
Barnhardt  Plow,  which  has  a  front  and  rear  guide  to  keep  it  steadily 
in  the  center  of  the  car,  the  cable  being  attached  by  a  hinged  joint 
to  the  front  guide.  With  loose  gravel  or  volcanic  cinders,  engine 
can  be  run  from  four  to  six  miles  per  hour  in  unloading. 

Anchors  for  Derricks. 

In  the  installation  of  anchors  for  derricks  in  stone  quarries,  where 
derrick  is  to  be  i)ermanent,  holes  are  drilled  in  rock  and  eye-bolts 
with  rings  are  used,  the  bolts  being  leaded  or  cemented  in  place  ; 
wire  cables  or  rope  guy  lines  are  stretched  from  crosshead  on  top  of 
mast  to  the  ring  bolts,  which  are  placed  at  a  suitable  distance  from 
the  foot  of  mast,  four  of  these  being  used  generally,  except  in  case 
of  a  stiff  leg  derrick,  when  two  ring-bolts,  wire  cable  and  stiff  leg 
are  used,  the  stiff  leg  being  weighted  down  with  rock  to  keep  it  in 
place.  Anchors  are  also  sometimes  built,  where  there  is  nothing 
but  a  solid  rock  surface,  out  of  heavy  timbers,  framed  together,  of 
suitable  size  like  an  old-fashioned  saw-buck  and  weighted  down 
wiih  sufficient  rock  to  sustain  the  load  or  puU  of  guy-lines.  In  i)er- 
manent  anchorage  it  is  customary  to  use  masonry — either  stone, 
brick  or  concrete—of  such  dimensions  and  quantity  as  is  necessary 
to  sustain  loads  put  on  derrick.  For  temporary  work,  such  aa  erect- 
ing buildings,  bridges  or  stacks,  frame  work  of  structures,  etc., 
where  surface  is  earth,  trenches  are  dug  and  timbers  put  in  and 
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buried  to  snch  depth  as  will  be  required  to  snstain  load.  Another 
method  is  to  use  piling.  Ring-bolts  are  used  in  case  of  rock  suif  ace, 
bolt  being  leaded  or  cemented,  as  in  case  of  permanent  anchora^. 
In  case  of  anchorage  for  derrick  car,  for  picking  up  wrecks,  outrig- 
gers are  placed  and  car  is  chained  to  raU  on  opposite  side  from  the 
uf t.  There  are  several  kinds  of  anchors  for  temporary  work,  such 
as  an  iron,  with  a  large  I-and-screw  blade,  similar  to  a  dirt  auger 
and  sometimes  made  with  a  scoop  end.  We  do  not  know  what  sat- 
isfaction they  give  as  we  have  never  used  them. 

We  have  this  point  to  offer  on  all  derrick  anchors  where  a  cable 
is  used:  There  should  be  a  fixed  sheave  attached  to  the  fastenings  so 
as  to  simplify  the  matter  of  tightening  the  guys,  so  that  cable  will 
play  freely  over  the  sheaves  in  order  that  the  slack  can  easily  be 
taken  and  the  clamps  freely  adjusted  to  the  cable. 

Respectfully  submitted, 

R.  J.  Arey, 
Chairman  of  OommiUee. 

DISCUSSION. 

Mr.  Reid. — I  suppose  from  the  subject,  **  Anchors  for 
Plows,"  that  it  refers  to  anchoring  plows  for  ballast  trains. 
On  the  Lake  Shore  we  do  not  anchor  plows.  We  have  Lidg- 
erwood  unloaders.  We  have  an  engine,  drum  and  cable  and 
the  plow,  of  course,  is  at  the  rear  of  the  train  and  this  iin- 
loader  is  at  the  forward  end;  starting  the  engine  we  can 
distribute  the  material  equally  over  the  train  length,  or  by 
moving  the  train  along  we  can  put  any  amount  of  any  kind 
of  material  in  any  place.  Before  we  got  this  unloader, 
years  ago,  we  anchored  the  plows,  set  all  the  brakes  on  the 
cars  in  the  train,  blocked  the  wheels  as  well,  and  then  pulled 
with  the  locomotive.  The  cars  would  frequently  begin  to 
slide  on  the  rails,  especially  where  it  was  down  grade  and 
we  experienced  a  great  deal  of  diflRculty ;  but  with  these  un- 
loaders, which  are  entirely  practicable,  we  have  no  trouble 
whatever.  The  work-train  locomotive  furnishes  the  steam, 
an  arrangements  that  works  very  nicely. 

Mr.  H.  H.  Eprgleston. — Our  road  has  used  the  Lidger- 
wood  for  unloading  dirt  and  gravel  and  it  works  very  well. 
The  bull-dozer  spreads  the  dirt  as  it  is  unloaded.  The 
Lidgerwood  and  plow  for  unloading  and  the  baUast 
spreader,  have  been  working  on  heav^"  fills  all  summer,  and 
gave  the  best  of  satisfaction. 


V. 

METHODS   OF   REPAIRING   ROOFS   OF  VARIOUS 

KINDS. 

REPORT  OF  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and  Buildings: 

Tour  committee,  after  reviewing  this  subject  in  a  general  way  and 
sending  ont  circnlar  letters  to  a  large  number  of  the  members  of  the 
Association,  beg  leave  to  submit  the  following  report : 

This  subject  might  seem  unimportant  at  first  thought,  but  when 
we  come  to  consider  the  amount  of  money  spent  by  the  various  rail*- 
roads  in  this  particular  line  of  work  we  conclude  it  worthy  of  care- 
ful thought  and  consideration. 

The  particular  surroundings  in  each  case  govern  largely  the' 
method  to  pursue,  but  the  following  suggestions  are  made,  hoping 
that  they  will  prove  beneficial  to  the  members  of  the  Association. 

The  first  requisite  is  good  construction  followed  by  frequent  in- 
spection and  prompt  repairs  to  small  defects.  This  embodies  the 
most  important  feature  of  repairs  to  roofs. 

1.  Best  method  of  repairing  slate  roofs.  The  most  practicable  and 
best  wav  of  rei)airing  slate  roofs  is  to  remove  the  broken  slate  by 
use  of  the  slate  ripper  to  cut  the  nails;  remove  the  broken  pieces  of 
slate,  then  use  strips  of  galvanized  iron  and  nail  on  to  the  sheath- 
ing, allowing  this  to  project  about  an  inch  below  the  bottom  of  the 
slate.  After  the  slate  has  been  replaced  bend  the  galvanized  strip 
up  over  the  bottom  end  of  the  slate  to  hold  it  in  place,  thus  avoid- 
ing the  use  of  nails  where  they  will  be  exposed.  No.  26  galvanized 
iron  is  most  suitable  for  this  purpose. 

2.  Best  method  of  repairing  tin  or  copper  roofs.  Repairs  are  gener- 
ally made  on  tin  roofs  on  account  of  neglect  to  keep  properly  painted. 
When  the  defects  are  such  that  they  cannot  be  remedied  with 
oement,  the  only  method  would  be  the  old  way  of  scraping  and 
patching  them,  covering  with  a  good  coat  of  paint. 

Copper  roofs  are  so  seldom  used  on  the  railroads  that  we  have  a 
limited  experience  in  this  line  and  the  conditions  will  nearly  always 
govern  the  process  with  copper  roofing. 

8.  Best  method  of  repairing  pitch  and  gravel  roofs.  When  gravel 
roofs  need  repairs,  the  best  and  cheapest  method  is  to  scrape  all  the 
loose  gravel  in  heaps,  then  inspect  the  paper  thoroughly,  making 
such  repairs  as  are  necessary.  Cover  the  new  paper  with  a  good 
ooat  of  pitch,  then  cover  the  entire  surface  with  an  additional  coat> 
following  this  with  the  usual  coat  of  gravel. 

Gravel  roofs  which  seem  to  be  beyond  repair  can  often  be  made 
as  good  as  new  for  half  the  price  of  a  new  roof.  No  roof  is  worse 
neglected  than  a  gravel  roof,  and  we  would  recommend  that  as 
soon  as  the  paper  begins  to  show  through  the  pitch  in  small  spots 
that  the  new  coat  of  pitch  be  applied  before  the  roof  begins  to  leak. 

4.  Best  method  of  repairing  ready  prepared  roofing.  In  justice  to 
the  manufacturer  and  the  company  by  which  we  are  employed 
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these  roofs  should  have  attention  before  leaks  begin  to  show  and  a 
suitable  ooat  of  dressing  be  applied,  thus  saving  the  expense  of  cat- 
ting the  paper  and  patching,  which  seldom  gives  satisfaction.  In 
case  of  bad  leaks  there  is  no  way  bat  to  patch  the  paper  thoronghlv 
and  tlien  use  the  best  coating  suitable  for  the  patching  of  the  roof. 

J.  N.  Penwell, 
A.  W.  Merrick, 
G.  C.  Larson, 
H.  W.  Phillips, 
O.  F.  Flint, 
Floyd  Ingram, 

Commitiee, 

Bloominqton,  August  26,  1905. 
Mr.  /.  N.  Penwell,  Chairman  Committee  No.  .5,  Tipton,  Ind.: 

No.  1 :  Best  method  used  in  repairing  slate  roofs. 

On  our  road  we  have  a  large  number  of  slate  roofs,  consequently 
have  quite  a  good  deal  of  repair  work  to  do.  In  replacing  broken 
slate  we  use  slate  ripper  and  cut  nails ;  pull  out  broken  pieces  of 
slate,  then  use  strips  of  galvanized  iron ;  nail  on  to  sheeting,  slip 
your  slate  up  in  under  slate  above  and  bend  the  galvanized  iron 
strip  up  over  the  bottom  end  of  slate,  which  makes  a  very  good  job 
and  no  nails  are  exposed.  This  galvanized  iron  should  not  be 
heavy,  but  at  the  same  time  strong  enough  to  stay  in  place  when 
bent  over  end  of  slate.  This  summer  we  repaired  all  the  roofs  on 
our  shop  buildings  in  Bloomington,  using  copper  slate  nails  on 
buildings  where  there  were  gases  and  yellow  metal  nails  on  build- 
ings where  there  were  no  gases  to  affect  the  nails.  We  use  copper 
fl£^ing  on  first-class  buildings,  galvanized  iron  on  all  other  build- 
ings. 

No.  2  :  Best  methods  used  in  repairing  tin  or  copper  roofs. 

The  tin  roof  on  our  freight  house  at  Alton  I  repaired  by  removing 
the  tin  and  put  on  an  eastern  granite  roofing  over  the  storage  end  of 
the  building,  and  over  the  office  end  we  repaired  the  leaks  with  tin 
and  painted  same  ^vith  one  heavy  coat  of  paint. 

No.  3  :  Best  method  used  in  repairing  pitch  or  gravel  roofs. 

On  one  roof  we  recently  repaired  we  cleaned  off  the  gravel,  which 
was  loose  all  over  the  roof,  and  covered  the  old  felt  with  eastern 
granite  roofing,  which  gave  us  a  very  good  job.  This  we  did  in 
spots  on  the  roof  where  the  old  roof  was  worn  out. 

No.  4  :  Best  method  used  in  repairing  prepared  ready  roofing. 

We  have  had  no  occasion  to  make  any  repairs  to  this  kind  of 
roofing  as  yet,  and  I  am  not  familiar  with  any  roofs  that  have  been 
repaired  within  my  jurisdiction. 

Yours  truly, 

H.  H.  Egglbston. 


DISCUSSION. 

Mr.  Penwell. — I  received  a  letter  since  the  report  was 
published  which  in  justice  to  the  writer  I  feel  that  I  should 
read  to  the  Convention.     The  letter  referred  to  is  from  Mr. 
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G.  Larson  of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha 
Railway. 

Letter  was  thereupon  read  by  Mr.  Penwell. 

Mr.  Penwell. — In  making  up  this  report  I  found  that  the 
entire  comjnittee,  and  all  those  that  we  heard  from,  insisted 
upon  more  frequent  inspection  and  earlier  repairs.  They 
dwelt  more  on  that  than  the  method  to  use  in  making  the 
repairs. 

President. — This  ought  to  bring  out  some  good  points. 

Mr.  Penwell. — I  should  like  to  hear  something  about  lead 
flashing  on  roundhouses.  We  use  copper  or  lead  in  making 
repairs. 

Mr.  Tanner. — On  our  roundhouses  at  Omaha  we  put  on 
copper  flashing  around  the  walls,  and  in  about  four  or  five 
years  it  was  all  eaten  out ;  after  that  we  used  common  roof- 
ing paper,  putting  on  two  thicknesses,  with  the  proper 
amount  of  pitch,  and  that  stayed. 

Mr.  Killam. — On  the  Intercolonial  Railway  we  use  lead 
flashing — 20-gauge  lead  flashing — and  have  never  had  any 
trouble  with  it.  In  the  new  houses  being  built  we  are  using 
lead  flashings  around  the  windows,  dormers  and  roofs. 

Mr.  Clark. — We  use  slate  roofs  on  our  depots  and  freight 
houses  and  small  buildings;  on  our  roundhouses  we  use 
slag  roofing.  On  one  ^:oundhouse  slag  roofing  has  been  on 
three  years  without  leaks.'  On  our  small  temporary  build- 
ings we  have  for  the  last  two  or  three  years  been  using 
Ruberoid  roofing,  with  a  five-year  guarantee,  and  found  it 
to  come  up  to  all  of  our  expectations.  Where  it  is  properly 
applied  it  will  last  its  time — ^five  years.  My  experience,  in 
regard  to  these  patent  roofs,  is  that  it  is  not  so  much  the 
roofing  material  used ;  but  in  a  great  many  cases  the  fault 
is  in  preparing  the  foundations  for  the  roof  before  putting 
it  on.  It  is  necessary  to  put  almost  a  tight- jointed  roof  on 
before  applying  the  roofing  material.  Any  openings  due 
to  use  of  common  boards  not  tongued  and  grooved,  or  ship- 
lapped,  will  cause  a  hole  cut  through  your  roof  along  the 
seams,  caused  partially  from  the  action  of  the  gases  from 
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below  and  partly  from  the  action  of  the  elements.  In  every 
ease  I  have  always  tried  to  get  ship-lapped  material,  not 
over  six  inches  wide,  to  cut  out  all  loose  knots  and  lay  it  as 
a  floor.  That  will  cost  something,  but  I  have  found  that  it 
has  paid.  The  best  of  these  prepared  roofing  materials,  put 
on  boards  with  one  eighth  of  an  inch  or  one-quarter  inch 
cracks,  will  not  last  two  years.  The  principal  thing  is  to 
secure  a  good  foundation  before  you  apply  the  roof;  then 
there  will  be  no  trouble. 

Mr.  Cummin. — Can  you  give  us  some  idea  as  to  the  cost 
of  that  slag  roofing? 

Mr.  Clark. — I  can  not,  from  memory. 

Mr.  Canty. — Our  greatest  trouble  with  roofs  is  caused  by 
the  nails  rotting  out.  There  is  hardly  a  roof  on  the  di- 
vision where  I  am  located  where  we  have  not  had  more  or 
less  trouble  with  defective  nails.  We  had  some  slate  roofs 
eight  to  ten  years  old  which  we  were  obliged  to  relay  on  ac- 
count of  the  nails.  My  experience  with  most  all  of  the 
standard  prepared  roofings  indicates  that  they  would  last 
much  longer  if  composition  nails  were  used.  On  our  slate 
roofs  we  have  found  it  expedient  to  use  composition  nails, 
although  they  are  quite  expensive.  They  appear  to  last 
longer  than  anything  in  this  line  which  I  have  come  in  con- 
tact with.  Prom  my  standpoint  the  nailing  is  one  of  the  im- 
portant things  about  a  railroad  building  roof. 

Mr.  Perry. — At  different  points  on  our  road  we  use  the 
prepared  roofing  material,  which  proved  to  be  fairly  good 
roof;  but,  as  another  brother  says  here,  it  lasts  but  about 
five  years ;  then  we  have  to  repair  the  same ;  but  the  greatest 
trouble  is  on  account  of  the  pitch  of  the  roof.  I  believe 
where  we  have  a  flat  roof,  say  two  inches  or  three  inches 
pitch  to  the  foot,  the  roof  will  last  twice  as  long,  and  will 
not  need  repairs  as  often.  A  pitch  of  three  inches  to  the 
foot  will  mean  better  results.  We  have  used  copper  nails 
for  slating  on  engine-house  roofs,  but  not  on  slag  roofs. 
We  have  engine  houses  covered  with  slajis  but  the  roof  has  a 
pitch  of  six  inches  to  the  foot  and  there  is  a  tendency  to 
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draw  the  felt,  caused  by  the  steepness.  We  sheathe  our 
roofs  perfectly  tight,  in  order  to  prevent  the  sulphur  from 
coming  in  contact  with  the  nails  and  covering  on  the  roof. 

Mr.  Cummin. — I  thinly  the  members  are  losing  sight  of 
the  fact  of  the  question  that  was  brought  up.  That  was  in 
regard  to  flashing  on  roundhouses.  Have  had  a  little  expe- 
rience in  that  line  myself  and  if  there  is  any  metal  made 
that  will  make  good  flashing  on  a  roundhouse  I  should  like 
to  find  out  what  that  metal  is.  We  have  tried  lead,  copper, 
galvanized  iron  and  everything  else. 

Mr.  Penwell. — We  have  a  twenty-five  stall  roundhouse, 
also  a  few  ventilators  on  shop  buildings  that  we  are  repair- 
ing right  now.  I  had  a  man  there  for  six  weeks,  two  years 
ago,  on  the  same  job  and  thought  everything  was  all  right. 
It  was  for  the  time  being,  but  now  the  flashing  is  all  gone 
around  the  ventilators.  In  making  the  repairs  I  should 
like  to  know  the  very  best  flashing  that  can  be  used.  I  used 
some  patent  roofing  for  flashing  on  the  roof  of  a  roundhouse 
where  it  adjoined  a  wall  and  it  has  worked  satisfactorily. 
If  anybody  knows  of  anything  better  than  lead  and  copper 
I  should  like  to  know  what  it  is. 

Mr.  Richey.-=-I  had  occasion  to  remove  the  roof  of  one  of 
our  engine  houses  erected  some  20  years  ago,  and  found  the 
slating  nails  in  a  good  state  of  preservation.  They  were 
tinned  iron  nails,  and  after  having  been  subjected  to  sul- 
phur fumes  for  about  20  years  they  were,  with  few  excep- 
tions, practically  as  originally  driven. 

Mr.  Cummin. — ^^e  are  abolishing,  as  far  as  we  can,  on  all 
buildings,  hanging  gutters  of  any  description,  and  wherever 
possible  form  the  gutters  in  the  roof,  thus  far  with  very 
good  results. 

Mr.  Pickering. — Speaking  of  nails,  Brother  Canty  is  con- 
fronted with  a  difficulty  that  perhaps  a  good  many  of  the 
other  members  are  not.  On  his  road,  which  is  the  same  one 
with  which  I  am  associated,  they  use  coke  very  largely  for 
fuel.  We  all  know  that  coal  is  bad  enough  on  all  kinds  of 
metal ;  but  no  metal  will  stand  against  coke. 
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Mr.  Killam. — Ou  the  Intercolonial  our  new  roundhouses 
do  not  have  any  gutters.  Our  roundhouse  roofs  are  first 
laid  with  seasoned  li/^-inch  or  li/4-inch  tongue  and  groove 
boards,  and  the  specifications  provide  that  all,  spikes  and 
everything  of  that  kind  used  in  the  construction  of  this  roof 
shall  be  galvanized.  Four-ply  paper  is  used  for  the  roof 
with  Sparham  covering.  It  is  considered  that  a  roof  prop- 
erly constructed  in  this  way  will  last  25  or  30  years.  We 
have  never  had  much  trouble  on  account  of  the  lead  flash- 
ing, as  the  roofs  are  constructed  so  tight  that  the  vapors 
cannot  reach  the  flashing.  In  some  of  our  brick  buildings, 
where  the  flashing  is  lead  and  in  service  26  years,  flashing 
is  apparently  as  good  as  ever.  I  think  that  the  20-ounce 
gauge  lead  flashing  is  about  the  best  material  possible. 

]\rr.  Cummin. — ^Would  like  to  ask  for  my  own  information 
if  this  Sparham  that  Mr.  Killam  speaks  of  makes  it  last  26 
years.     I  do  n  't  know  what  this  Sparham  is. 

Mr.  Killam. — It  is  made  of  asbestos,  I  believe,  with 
asphalt,  tar  and  a  certain  amount  of  pitch.  Roofs  that  I 
know  of  that  have  been  on  20  years  are  apparently  as  good 
as  ever.  Occasionally  we  give  them  a  brush  coat  at  an 
expense  of  abQut  75  cents  or  $1.00  a  square.  We  do  n't  use 
any  slag  or  gravel — just  this  material.  Should  a  roof  be- 
come cracked  by  the  lumber  shrinking,  a  brush  coat  covers 
it  up.  The  secret  of  success  is  to  have  plenty  of  paper, 
four-  or  five-ply  of  the  various  kinds  of  felt  paper,  with 
the  Sparham  over  it.  It  makes  a  perfect  roof,  costing  about 
$6.00  per  square  for  the  roof. 

Mr.  Canty. — ^We  have  used  both  galvanized  and  copper 
nails.  My  experience  is  that  they  do  not  last  much  longer 
than  common  iron  nails.  Brass  is  the  only  material  which 
we  find  will  last,  particularly  on  engine  house  roofs.  We 
use  brass  screws  in  our  wooden  smoke  jacks,  and  I  have 
heard  of  engine  house  roofs  being  flashed  with  very  thin 
sheets  of  brass. 

President. — Anything  further  on  this  subject, ,  gentle- 
men ?     If  not,  we  will  pass  to  the  next  subject. 

(No  report  on  subject  number  six.) 


VII. 

PROTECTION     OF     WATER     TANKS     AND     WATER 
PIPES   FROM   ACTION   OF   FROST. 

REPORT   OF  COMMITTEE. 

To  the  Association  of  RaUway  SupenntenderUs  of  Bridges  and  Buildings: 

Tour  committee  issued  a  circular  of  inquiry  on  March  24,  1906, 
which  was  distributed  to  members  of  the  Association  in  the  northern 
portion  of  the  United  States  and  Canada.  Thirty-eight  replies  were 
received,  many  of  which  contained  valuable  information  and  all 
indicated  considerable  interest  on  the  part  of  members  to  assist  in 
the  work.  The  committee  takes  this  opportunity  to  thank  all  con- 
tributors for  their  assistance. 

It  appearing  impractical  to  specify  any  particular  outfit  which 
would  be  proper  for  all  locations,  your  committee  thought  it  advisa- 
ble to  print  extracts  of  the  circular  of  inquiry  and  replies  to  same 
so  that  each  member  of  the  Association  may  have  full  information 
on  methods  used  and  thereby  be  able  to  pick  out  from  the  different 
descriptions  such  data  as  will  be  suitable  for  his  needs. 

EXTRACT  FROM   CIRCULAR  OF  INQUIRY. 

The  Committee  on  "  Protection  of  Water  Tanks  and  Water  Pipes 
from  Action  of  Frost,"  desiring  to  make  a  thorough  report,  requests 
that  ^ou  aid  them  as  far  as  possible  by  answering  the  following 
questions.  We  have  taken  for  granted  that  the  above  mentioned 
subject  refers  to  locomotive  water  outfits  only  : 

1.  Do  you  use  any  method  to  heat  water  in  tanks  in  order  to  pre- 
vent freezing?    If  so,  please  describe  same. 

2.  Do  you  use  any  scheme  other  than  an  air  space  to  protect  tanks 
on  top  and  bottom  from  action  of  frost  ?  If  so,  please  give  descrix>- 
tion. 

8.  Describe  best  way,  in  your  opinion,  to  obtain  an  air  space  on 
top  and  bottom  of  locomotive  water  supply  tanks. 

4.  Have  you  ever  found  it  advisable  to  protect  side  of  tank  from 
action  of  frost? 

5.  Do  you  advise  connecting  pii)es  from  pump  or  other  source  of 
supply  so  as  to  deliver  into  discharge  pipe  between  tank  and  stand- 
pipe  and  thereby  keep  water  in  discharge  pipe  in  circulation  in  place 
of  delivering  supply  directly  into  tank  ? 

6.  Where  you  use  steam  pumps,  do  you  turn  the  exhaust  steam 
into  the  suction  pipe? 
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7.  Where  water  is  delivered  directly  from  tank  to  looomotiye  with- 
out use  of  standpipe,  what  precautions  are  used  to  protect  outlet 
valve  and  spout  from  freezing  ? 

8.  In  tanks  where  float  valves  are  used,  what  precautions  are  taken 
to  keep  float  and  valve  operating  properly  in  winter  and  where 
do  you  place  the  valve  which  is  operated  by  a  float? 

9.  What  do  you  consider  the  best  scheme  for  protecting  pipes 
between  grouna  and  floor  of  tank  from  action  of  frost? 

Any  other  information  bearing  on  the  subject  which  you  may  be 
able  to  contribute  will  be  appreciated. 


EXTRACTS    FROM     LETTERS    RECEIVED     IN     ANSWER    TO     CIRCULAR 

INQUIRY. 

O,  Aldrich,  Supervisor  Bridges  and  Bmldings,  Xew  York,  New  Haven  arid 
Hartford  R.  E.  Company: 

1.  No. 

2.  No. 

3.  On  bottom,  by  sheathing  up  on  under  side  of  timbers  which 
support  the  tank  and  putting  a  facia  on  the  ends  and  sides  of  same 
timbers.  This  serves  two  purposes :  first  to  close  up  open  space ; 
second,  to  form  a  finish.  On  top,  the  air  space  is  obtained  by  sheath- 
ing up  on  top  of  tank. 

4.  No. 

5.  It  is  not  necessary  if  pipes  leading  to  standpipe  are  placed  below 
frost  line. 

6.  No. 

7.  The  valves  are  of  the  clapper  pattern  and  placed  in  centre  of 
tank  bottom  and  operated  by  chain  over  pulleys  at  the  top  and  down 
the  outside.  Being  under  water  and  in  centre  of  tank  the  frost  does 
not  affect  them.  The  spout  is  arranged  with  a  counter-balance  weight 
so  as  to  raise  it  to  a  perpendicular  position  after  locomotives 
have  taken  water,  which  will  allow  all  water  left  in  spout  to  drain 
out  of  lower  end. 

8.  We  place  float  valves  as  near  centre  as  possible  and  have  no 
trouble  in  winter  about  their  operation.  We  always  use  a  B.  B.  Ball 
cock. 

9.  We  sheathe  up  inside  and  outside  of  the  four  centre  posts,  from 
the  ground  to  the  bottom  of  the  tank,  which  leaves  an  air  space  of 
about  ten  inches.  Where  there  is  not  much  water  used  we  some- 
times make  another  air  space  outside  of  the  first  one.  In  some  cases 
we  have  filled  the  outside  space  with  shavings  and  made  it  solid  on 
the  outside.  I  am  inclined  to  think  that  the  two  air  spaces  are 
better.    I  think  there  is  nothing  like  an  air  space. 
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W.  E,  Alexander,  Supervisor  of  Bridges  and  Buildings ^  Bangor   and 
Aroostook  i?.  B.  : 

i.  Ye8,  we  use  exhanst  steam  to  heat  wat-er  where  steam  pumps 
ore  used,  which  is  very  satisfactory,  by  condensing  steam  into  a 
barrel  and  taking  heated  water  into  suction  pipe  close  to  pump.  In 
some  cases  we  take  hot  water  from  gasolene  pumping  engines  in  the 
same  way.  In  many  cases  we  enclose  substructure  under  tank  with 
matched  boards,  paper  and  clapboards,  and  put  good  coal  stove  under 
tank  with  a  six-inch  wrought-iron  pipe  up  through  tank,  which 
serves  as  a  stovepipe  and  also  to  heat  water.  This  is  also  very  satis- 
factory, as  ice  can  be  kept  out  of  tajik,  and  valves  and  pipes  are  all 
kept  warm. 

2.  On  top  of  tank  we  do  not  use  anything  but  the  roof.  No  air 
space  except  in  some  small  tanks.  Most  of  the  small  tanks  we 
enclose  in  a  house  where  we  have  a  stove  and  keep  warm  in  winter. 
Where  the  four  centre  posts  under  tanks  are  enclosed,  and  air  space 
made  under  bottom  of  tank,  we  use  a  B.  &  H.  lamp  with  sheet  iron 
top  for  heater,  which  does  quite  well  in  protecting  inlet  pipe  and 
valves,  but  does  not  keep  ice  out  of  tank  and  does  not  protect  outlet 
pipe  much.  Stove  under  tank,  as  mentioned  above,  is  much  the 
best. 

8.  We  do  not  find  air  space  at  top  and  bottom  of  tanks  of  much  use 
without  heat ;  with  heat  they  do  not  seem  needed. 

4.  We  find  best  way  with  small  tanks  to  build  a  house  oyer  them. 
Large  tanks  do  not  need  any  protection  where  heat  is  put  in  water, 
which  is  cheapest  and  best. 

5.  We  use  one  pipe  from  ground  to  tank  and  connect  discharge 
from  pump  at  nearest  point. 

6.  Yea,  we  turn  exhaust  into  suction  pipe.  In  most  cases  we  turn 
exhaust  into  a  tight  oil  barrel,  which  is  kept  in  pump  house  with 
gauge  glass  to  show  water  level.  The  bi^rrel  is  kept  about  half  full 
of  water  with  a  ^-inch  or  1-inch  pipe  from  bottom  of  barrel  tapped 
into  suction  pipe  near  pump,  with  valve  in  small  pipe  to  regulate 
water  in  barrel.  Also  a  J^-inch  pipe  from  discharge  pipe  to  upper 
part  of  exhaust  pipe  above  barrel,  so  running  water  condenses  steam 
going  to  barrel.  Exhaust  pipe  should  not  go  into  water  in  barrel. 
We  use  barrel  on  side  mostly,  but  it  may  be  placed  in  any  position 
required.  With  valves  in  exhaust  pipe,  we  turn  exhaust  into  barrel, 
or  out  in  the  atmosphere  as  required.  This  arrangement  is  very  sat- 
isfactory, as  pumps  will  throw  as  much  or  more  water  with  the 
same  steam  pressure  with  exhaust  into  barrel,  and  will  keep  tanks 
and  pipes  clear  of  ice  with  ordinary  use  of  pump. 

7.  As  described  in  answer  to  question  No.  1.  It  is  very  satisfac- 
tory. 

8.  We  only  use  float  valves  in  small  tanks  inside  of  buildings 
where  we  have  no  ice.    Valve  in  pipe  outside  of  tank. 

9.  As  described  in  answer  to  question  No.  1,  I  consider  the  best 
protection  is  to  have  substructure  enclosed  with  stove  under  tank. 
Where  we  have  the  four  centre  posts  enclosed  we  use  a  H.  &  B. 
lamp  with  sheet  iron  top  for  oil  heater,  which  answers  very  well. 
Where  exhaust  is  put  into  water,  pipe  may  be  well  boxed  with  air 
spaces,  so  no  more  heat  is  needed. 
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X.  /.  Andenoriy  Foreman  of  Bridges  and  BmLdings,  Chicago  dc  North- 
western Railway: 

1.  Wg  tLse  steam  direct  from  our  boiler  into  the  bottom  of  tank. 
A  three-qnarter  inch  pipe  runs  alongside  of  the  discharge  pipe  un- 
der ground  and  up  through  the  frost  box,  through  the  bottom  of 
tank  and  about  eight  inches  above  bottom,  inside,  with  an  ell  and  a 
common  check  valye.  When  the  steam  is  turned  on,  it  opens  the 
check  and  admits  steam  direct  into  water.  When  the  steam  is 
turned  off,  the  water  pressure  in  the  tank  closes  the  check  and  then 
the  drain  in  the  pump  house  is  opened  to  drain  the  pipe.  Where 
the  distance  is  too  great,  we  put  heater  pipe  into  the  ^scharge  pipe 
in  the  pump  house,  using  a  check  valye  near  the  discharge  pipe. 
This  would  also  have  to  be  done  where  the  ground  is  wet,  as  the 
steam  would  condense  and  do  no  good  in  the  tank.  Do  not  use  ex- 
haust steam  for  heating.  Where  the  exhaust  pipe  is  attached  to  the 
discharge  pipe,  it  checks  the  pump  and  if  the  pressure  is  greater  in 
the  discharge  pipe  than  on  the  boiler  your  pump  will  not  run. 
Where  heaters  of  this  kind  are  used  with  direct  steam  we  have  never 
had  ice  in  our  tanks  nor  frozen  outlet  pipes. 

2.  None  on  the  bottom  of  tank  and  only  the  double  flooring  and 
roof  6u  top. 

3.  Double  boards  and  paper  under  joists  is  good  as  long  as  the 
bottom  is  tight,  but  it  is  no  good  if  the  bottom  leaks  and  water  gets 
in  between. 

4.  No,  our  heater  pipe  system  does  away  with  that. 

6.  We  deliver  direct  into  the  tank  and  our  standpipe  mains  are 
below  frost.  If  discharge  pipe  is  connected  to  standpipe  main  and 
an  accident  happens  to  the  standpipe  you  cannot  pump  into  the 
tank  unless  you  have  an  extra  valve  close  to  the  standpipe  to  shut 
off. 

6.  No,  we  think  it  leaves  a  chance  of  letting  air  into  the  suction 
pipe  and  requires  too  many  valves  and  turns  in  the  exhaust  pipe  for 
the  amount  of  good  it  would  do,  if  any. 

7.  The  heater  pipes  in  our  tanks  do  away  with  all  freezing  of  out- 
let pipes  when  rightly  used,  as  the  water  takes  the  chill  out  of  the 
iron,  while  the  engine  is  taking  water,  but  if  the  valve  leaks  a  little 
the  outlet  pipe  may  freeze,  and  to  do  away  with  that  there  is  a  con- 
nection in  the  heater  pipe  under  the  tank,  so  that  a  hose  may  be  put 
on  and  have  the  outlet  pipe  thawed  out.  Cases  of  this  nature  are 
rare. 

8.  Where  we  use  them,  float  valves  are  placed  on  top  of  the  pipe 
about  two  feet  below  water  in  the  tank,  and  lever  so  arranged  that 
ball  or  float  shuts  off  tight  when  the  water  is  that  height  above  the 
valve.  This  method,  as  the  valve  gradually  closes,  makes  a  strong 
circulation  on  the  surface  for  some  time.  Float  valves  on  the  bot- 
tom of  tank  with  chain  and  float  get  out  of  repair  much  more  fre- 
quently than  where  the  valve  is  higher  up  in  tank.  The  latter  can 
be  repaired  through  a  trap  in  the  ceiling  without  emptying  tank. 
Where  v^ves  are  in  the  bottom  of  tank  the  water  has  to  be  all  let 
out  before  repairs  can  be  made. 

9.  A  well  built  air  space. 
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E.  B,  Aahby,  Engineer  Maintenance  of  Way,  Lehigh  Valley  /?.  R.: 

1.  No. 

2.  Air  space  only,  but  we  enclose  tank  support  at  particularly  bad 
points  and  keep  fire  in  stove  ijndemeath. 

8.  Double  roof  and  bottom. 

4.  No. 

5.  No. 

6.  No. 

7.  We  pack  around  the  spout  and  carry  stovepipe  from  stove 
underneath  as  close  as  convenient. 

8.  We  do  nothing  but  provide  watchers. 

9.  Box  around  pipes  and  fill  with  sawdust. 

S.  D.  Bailey,  DiviMon  Foreman  of  Buildingst,  Michigan  Central  R.  R.  : 

1.  No. 

2.  No. 

8.  In  tanks  on  this  road,  all  we  use  is  a  matched  7-8  inch  floor 
on  main  joists  and  roof  joists  are  floored  on  top  and  ceiled  under- 
neath. 

4.  No. 

6.  I  think  one  pipe  leading  into  and  from  tank  is  the  best  plan, 
where  practicable,  but  where  water  is  taken  from  city  pipes  this 
cannot  be  done. 

6.  No. 

7.  We  are  not  using  any  of  this  style  water  spouts  at  present; 
when  we  were  using  them,  we  enclosed  the  goose-neck  and  pipe  in 
a  box  filled  with  sawdust,  and  when  frozen  up  we  thawed  them  out 
with  hot  irons.     This  happened  quite  frequently. 

8.  Where  we  use  automatic  valves,  we  place  them  near  the  centre 
of  the  tank,  from  18  to  24  inches  from  bottom,  with  a  galvanized 
iron  float  fastened  to  the  roof  joists,  with  chain  connections  from 
the  valve  to  the  float. 

9.  I  consider  that  the  best  protection  for  water  pipes  leading  from 
ground  to  tank  is  a  box  made  of  ^ood  dry  ceiling  covered  with  two 
myers  of  tarred  paper  with  an  air  space,  then  two  more  layers  of 
paper  and  another  cover  of  ceiling  or  boards  and  battens.  This  is 
all  we  use  in  this  cold  country. 
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J.  S.  BrotuUt  Division  Engineer,  New  York,  New  Haven  and  Hartford 
Railroad  Company: 

1.  No. 

2.  No.  m 

3.  We  place  timbers  across  tdp  of  tank  for  air  space  and  sheathe 
them  over  on  upper  and  under  sides.  For  the  bottom  of  tank  we 
sheathe  the  under  side  and  around  the  edges  of  floor  timber. 

4.  No. 

5.  Yes,  we  would  advise  connecting  supply  pipe  with  discharge  at 
some  point  near  standpipe. 

6.  No,  but  would  advise  turning  it  into  delivery  pipe  at  some 
point  between  pump  and  tank.  I  think  this  arrangement  would  be 
less  likely  to  interfere  with  the  working  of  pump. 

7.  None,  although  we  have  been  troubled  some  by  freezdng. 

8.  Float  valves  are  placed  at  top  of  tank  and  we  have  had  no 
trouble  in  keeping  them  operating  satisfactorily  in  winter. 

9.  Air  space  secured  by  sheathing  both  inside  and  outside  the 
space  enclosed  by  four  of  the  posts  supporting  the  tank.  This  gives 
an  air  space  having  a  width  equal  the  dimensions  of  posts,  which 
could  be  subdivided  by  using  one  or  more  additional  walls  if  de- 
sired. 

"With  reference  to  question  No.  1,  we  have  one  60,000-gallon  tank 
which  is  supplied  by  steam  pump,  and  the  boiler  which  furnishes 
steam  to  operate  this  pump  is  located  under  the  tank.  This  was 
done,  not  on  account  of  any  trouble  from  freezing  at  that  point,  but 
simply  as  a  matter  of  convenience  to  avoid  having  an  additional 
building.  Judging,  however,  from  our  experience  since  making 
this  arrangement,  the  heat  from  the  boiler  would  doubtless  prevent 
freezing  in  any  part  of  the  tank,  even  in  the  coldest  climate.  It 
seems  to  me  that  such  an  arrangement  would  be  advantageous 
where  there  is  considerable  trouble  from  frost.  At  the  ix)int  referred 
to,  the  bottom  of  tank  is  about  16  feet  above  ground  and  the  sides 
are  sheathed  from  the  ground  up  to  the  bottom  of  tank,  making  a 
boiler  and  pump  house  of  the  space  under  tank.  The  smoke  pipe 
in  this  case  is  carried  nearly  horizontal  from  boiler  to  a  stack  just 
outside  of  tank,  although  we  think  a  cast  iron  pipe  carried  straight 
up  through  the  tank  might,  with  proper  precaution,  prove  satisfac- 
tory. This  would  no  doubt  be  cheaper  than  providing  a  separate 
stack. 


R,  .7.  Bruce f  Inspector  of  Maintenance  of  Way,  St,  Louis  <fe  San  Francisco 
Railroad: 

1.  I  have  used  a  ^^'-inch  pipe  coiled  around  centre  post,  supplied 
with  steam  from  pump  boiler  and  found  it  assisted  greatly  in  keep- 
ing water  from  freezing.    This  is  in  Chicago. 

2.  Nothing  but  an  air  space  and  this  according  to  climate. 
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8.  Ceil  ondemeath  rafters  after  having  tacked  a  layer  of  two-ply 
tarred  prepared  roofing  and,  if  hatchway  is  kept  closed,  it  makes  a 
good  air  si)ace.  To  attempt  to  make  an  air  space  under  tank  will 
result  in  decayed  timbers  unless  the  tank  is  absolutely  water  tight, 
which  is  seldom  the  case.    Better  house  the  supports  in  altogether. 

4.  Never  have  protected  side,  however,  it  would  be  advisable  in 
cold  climate  and  could  be  done  by  tacking  2-inch  x  4-inch  blocks 
around  tank*  and  over  this  bind  1  x  4's  and  to  this  nail  sheathing  rip- 
ped together  to  fit,  thus  forming  an  air  space. 

5.  I  would  not  advise  this.  Better  cover  all  pii)e8  sufficiently  to 
start  with. 

6.  Never  do. 

7.  Have  used  stoves  with  pipe  leading  to  an  outlet  pipe,  also  have 
used  a  lamp  made  to  fit.  Have  used  steam  from  pump  boiler.  Pump 
houses  should  be  located  close  to  tank  and  standpipes  where'practi- 
cable  and  the  steam  may  be  used  to  overcome  all  the  difficulties  aris- 
ing from  cold  weather. 

9.  Air  spaces. 


Chcvs.  Carr,  Superintendent  of  Btdldings,  Michigan  Central  Railroad  Com^ 
pany: 

1.  We  do  not  heat  water  in  tanks  to  prevent  freezing. 

2.  Do  not  use  air  space  or  any  other  scheme  to  protect  bottom  and 
top  from  freezing. 

8.  By  ceiling  below  tub  joists,  and  ceiling  above  and  below  chime 
joists. 

4.  No. 

5.  Yes. 

6.  No. 

7.  We  use  standpipes  exclusively. 

8.  We  place  float  valve  about  one  foot  above  bottom  of  tub  ;  the 
raising  and  lowering  of  water  in  tub  prevents  float  from  freezing. 

9.  We  protect  pipes  between  ground  and  bottom  of  tank  with  three 
separate  boxes,  constructed  of  ceiling  lined  with  tarred  paper,  with 
air  spaces  between  the  boxes ;  we  have  never  had  a  freeze-up  since 
this  method  was  adopted. 


F.  0.  Draper,   Supervisor  Bridget  and  Buildings,   Illinois  Central  RaU- 
road: 

1.  Where  I  have  large  tanks  and  pumps  I  run  the  exhaust  pipe 
through  the  tub,  which  keeps  the  water  at  a  temperature  that  does  not 
freeze.  In  the  small  tubs  I  use  a  cast  water-tight  smoke  stack  wi^ 
stove  underneath. 

2.  I  use  nothing,  only  ceiling  the  floor  joists  of  the  tub  underneath 
the  roof. 
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3.  By  oonnectinff  a  >4-inch  gas  pipe  to  valve  and  np  through  the 
tank.  This  will  aUow  the  water  to  flow  through  the  goose-neck  at 
full  capacity. 

4.  I  have  never  found  it  advisable  to  protect  the  side  of  water 
tanks  from  action  of  frost. 

5.  I  would  not  recommend  connecting  the  pump  to  the  discharge 
line  of  tank  leading  to  the  penstock,  for  the  reason  as  soon  as  the 
penstock  is  opened,  this  releases  the  pressure  from  the  pump,  caus- 
ing it  to  pound  terribly  and  is  apt  to  cause  a  serious  br«°ikdown.  I 
would  recommend  that  the  pump  be  connected  direct  with  the  tank 
in  order  to  keep  an  even  pressure  on  the  pump. 

6.  No,  through  the  tube  or  where  I  have  a  sump. 

7.  First  wrapping  with  heavy  felt  paper  and  then  putting  a  tight 
box  around  the  goose  neck  and  up  against  the  floor  of  the  tub. 

8.  I  place  the  valve  near  the  centre  of  tank  as  possible. 

9.  First  see  that  your  floor  joists  are  sealed  air  tight  to  the  tub 
and  then  wrap  with  heavy  felt  and  build  frost  box  with  three  air 
chambers  and  wrap  with  heavy  felt.  I  would,  however,  suggest  that 
wherever  you  have  sumps,  and  can  put  in  an  overflow  pipe  you  will 
find  that  it  will  give  you  good  results  in  the  winter  as  to  keeping  the 
water  from  freezing,  as  it  gives  it  a  good  circulation. 

H.  W,  Egglesion,  Supervisor  of  Bridges  and  Buildings,  Chicago  and  Alton 
Railuxiy  Company: 

1.  We  do  not  heat  water  in  tanks  or  use  any  precaution  to  keep 
water  from  freezing  other  than  the  usual  air  space  in  tanks. 

2.  We  do  not  have  any  scheme  other  than  an  air  space  to  protect 
tanks  on  bottom  and  top  from  the  action  of  frost  and  we  have  never 
had  any  tanks  freeze  up. 

8.  The  best  method  I  know  of  to  obtain  an  air  space  on  top  and 
bottom  of  tanks  is  by  ceiling  and  using  building  paper.  We  have 
obtained  very  good  results  in  this  manner. 

4.  We  have  never  found  it  advisable  to  protect  side  of  tank  from 
action  of  frost. 

5.  I  do  not  believe  there  is  any  benefit  obtained  by  connecting  dis- 
charge from  the  pump  into  supply  line  between  standpipe  and  the 
tank  to  keep  water  in  circulation.  We  put  our  pipe  far  enough  in 
the  ground  to  keep  it  from  freezing. 

6.  We  do  not  turn  exhaust  steam  into  the  suction  pipe. 

7.  Where  water  is  delivered  directly  from  tank  to  locomotive  with- 
out use  of  standpipe,  we  use  no  precautious,  as  I  am  familiar  with 
none  that  would  be  effective,  except  a  frost  plug,  which  is  placed  in 
the  back  of  delivery  pipe,  out  of  which  the  water  drips,  but  in  ex- 
tremely cold  weather  this  would  freeze  up  to  a  certain  extent  and 
would  have  to  be  thawed  out  by  water  station  attendant.  I  have 
never  seen  any  that  were  fully  effective  in  very  cold  weather. 
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8.  In  tanks  where  float  valves  are  used,  the  valve  is  frequently 
placed  near  the  bottom  of  the  tank  and  float,  of  coarse,  on  top  of 
the  water  and  as  we  have  a  great  many  trains  on  onr  line,  the  water 
in  tank  never  freezes,  consequently  we  never  have  any  trouble  with 
the  float. 

9.  We-build  double  frost  boxes  around  our  standpipes  and  feed  pipe 
to  and  from  tank,  and  then  line  both  sides  with  paper.  We  have  never 
had  pipes  freeze  when  protected  in  this  manner. 


W,  0.  Eggleston,  Travelling  Bridge  Inspector,  Erie  Railroad: 

1.  No. 

2.  No. 

3.  By  ceiling  over  top  joist  and  placing  hollow  tile  frost-proof  box 
under  tank  around  pipes. 

4.  No. 

5.  I  do  not  know  of  any  case  where  water  is  pumped  through  dis- 
charge pipe  from  tank  to  standpix)e  in  order  to  keep  a  circulation  in 
pipe  line.    It  might  be  a  good  method  in  excessive  cold  weather. 

6.  No. 

7.  None. 

8.  Locate  valve  in  frost-proof  box  only. 

9.  The  best  protection  is  to  enclose  pipes  with  a  hollow  tile,  froet- 
proof  box.    Space  between  tile  walls,  4  inches. 

F.  P.  GiUelius,  Engineer  Maintenance  of  Way,  Caimdian  Pacific  Railway 
Company: 

1.  We  find  it  necessary  to  use  heat  to  prevent  water  from  freezing 
in  all  tanks  on  the  system  except  those  on  the  Pacific  coast.  Numer- 
ous methods  are  used, — 

(a)  To  extend  the  smoke  pipe  from  the  stove  under  the  tank 
through  the  bottom  of  the  tank  so  that  the  water  in  the  tank  is  in 
direct  contact  with  this  pipe.  In  many  cases  smoke  pipe  leads  from 
the  pump  boiler,  which  is  placed  underneath  the  tank  ;  in  others  a 
heating  stove  is  used. 

(b)  When  pump  is  located  sufficiently  near  the  tank,  the  exhaust 
pipe  from  the  pump  is  extended  into  the  tank  and  steam  from  the 
pump  passes  through  this  pipe,  which  is  a  coil,  located  as  shown  on 
plan  of  enclosed  tank. 

(c)  The  substructure  of  the  tank  in  many  instances  is  a  80-inch 
stone  wall,  which  kpeps  the  bottom  of  the  tank  warm  without  the 
use  of  steam.  In  severe  winters,  however,  this  is  not  sufficient  to 
prevent  ice  in  tank. 

(d)  Our  new  standard  tank  encloses  the  entire  structure  and  is 
sufficiently  large  to  give  workmen  access  to  the  bcuids. 

2.  As  above. 

9 
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Fio.  42.— Staodard  Hlgb  Tank,  C.  P.  R. 
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Fio.  48.— Standard  High  Tank,  C.  P.  R. 
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Fig.  44. -^Standard  Enclosed  Tank,  C.  P.  R. 
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3.  By  enclosing  tank  as  above  described. 

4.  It  is  necessary  in  Canada  generally  to  protect  the  side  of  the 
tank,  and  we  think  it  can  best  be  done  as  per  our  standard  enclosed 
tank. 


5.  We  la^  onr  pipes  leading  to  standpipes  at  suflBlcient  depths  so 
that  there  is  no  necessity  for  making  special  effort  to  connect  sap- 
ply  pipe  into  the  large  pipe  leading  m>m  the  tank  to  the  standpipe. 
If,  however,  anv  length  of  supply  pipe  can  be  saved,  we  connect  the 
supply  pipe  to  the  large  pipe  leading  to  the  standpipe  in  preference 
to  extending  it  to  the  tank  proper. 

6.  We  do  not  turn  exhaust  steam  into  the  suction  pipe.  There 
might  be  a  few  cases  on  the  system  where  this  method  of  heating 
would  be  satisfactory,  but  as  a  general  proposition  it  is  not  ap- 
proved. 

7.  In  our  enclosed  tank  the  outlet  valve  is  located  near  the  centre 
of  tank,  so  that  cold  air  entering  the  goose-neck  is  usually  not  sufBi- 
cient  to  freeze  up  the  valve. 

8.  The  enclosed  tank  prevents  the  formation  of  ice  in  the  tank,  so 
that  the  float  valve  is  not  interfered  with  in  the  winter. 

9.  In  the  euclostHi  tank  we  do  not  require  any  protection  for  the 
pipes  leading  from  the  ground  to  the  floor  of  the  tank. 

Our  standard  enclosed  tank  is  giving  first-class  satisfaction  except 
for  the  accumulation  of  ice  on  the  track,  caused  by  water  being 
wasted  when  locomotives  are  bein^  supplied.  It  would  be  interest- 
ing to  us,  therefore,  if  the  discussion  on  this  subject  would  give  us 
an  idea  as  to  how  this  difficulty  might  be  overcome. 

II,  A,  Uomiiig,  Division  Foreman  of  Buildings ^  Michigan  Central  RaU- 
road  Company: 

1.  No. 

2.  No. 

3.  We  have  very  little  trouble  in  this  line,  and  consequently  make 
no  provisions  other  than  a  natural  air  sf^ace  between  sheetings, 
using  building  paper. 

4.  No. 

5.  We,  as  far  as  possible,  and  most  cases  are  possible,  connect  dis- 
charge pipe  from  pump  and  from  tank  in  the  vicinity  of  the  water 
supply  tank,  making  only  one  connection  to  the  tank.  We  do  not, 
however,  consider  it  advisable  to  connect  discharge  pipe  from  pump 
to  the  staudpii)e  line  when  standpipes  are  located  near.  The  con- 
necting of  standpipes  on  discharge  from  pump,  when  steam  pumps 
are  used,  is  very  detrimental  but  where  other  pumps  are  connected 
by  belt  or  direct  connection  is  used  and  operated  under  a  governor, 
the  defect  is  somewhat  overcome.  We  have  very  little  trouble  in 
the  freezing  of  discharge  pipes,  other  than  from  the  ground  to  the 
tank,  and  we  endeavor  to  protect  this  section  by  air-spaced  boxing. 

6.  No. 
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7.  We,  in  all  cases,  dispense  with  the  direct  tank  spouts.  We  have 
in  the  past  found  them  to  be  troublesome,  and  recommend  the  using 
of  a  standard  standpipe,  which  may  be  placed  at  a  convenient  point 
close  by. 

8.  In  placing  float  in  water  tanks,  it  is  always  practicable  to  locate 
them  at  some  distance  from  edge  of  tAnk,  as  more  or  less  frost  gath- 
ers on  staves  during  the  winter.  If  located  near  the  centre,  they 
will  give  little  trouble  from  action  of  the  ice,  as  water  is  not  at  the 
same  height  long  enough  to  allow  float  to  freeze  fast. 

9.  We  have  had  some  trouble  in  the  way  of  frost  referred  to  in 
question  No.  9,  in  fact  the  majority  of  trouble  we  have  with  pipe 
Mnes,  other  than  standpipes,  are  from  this  cause.  We  have  tried 
various  ways  to  overcome  this  trouble,  and  have  adopted  an  air- 
space box,  composed  of  at  least  four  thicknesses  of  seven-eighths 
sneeting  and  as  many  thicknesses  of  good  building  paper.  We  ex- 
tend this  box  to  at  least  three  feet  below  the  surface  of  the  ground 
and  connect  it  to  the  bottom  of  tank  as  securely  as  possible;  also 
sheet  over  bottom  joists  from  outside  of  boxing  to  the  first  beams 
and  place  tight  girts  between  joists  in  the  best  possible  manner  to 
protect  this  section  of  pii)e.  We  do  not  consider  it  advisable  to  use 
sawdust,  mineral  wool  or  other  substances,  as  we  consider  the  air 
space  equal,  if  not  better,  than  any  of  these. 

/.   E,  Johnson  J  Supervisor  of  Bridges  and  Buildings,   liutland  Railroad 
Company: 

1.  No. 

2.  No. 

3.  The  best  method  I  have  found  is  to  make  three  air  spaces. 

4.  No. 

5.  No,  I  think  it  unnecessary  when  pipes  can  be  put  below  frost. 

6.  No.  Most  stations  are  gravity  supply  here.  We  do  so,  how- 
ever, in  West,  and  consider  it  a  desirable  scheme.  A  grease  extrac- 
tor should  be  provided  to  be  attached  on  eidiaust  just  as  it  leaves 
pump,  to  prevent  all  grease  possible  passing  into  tank. 

7.  We  provide  local  freights  with  steam  hose  and, when  necessary, 
they  use  steam  to  clean  out  goose-necks  as  well  as  base  of  tank 
spouts. 

8.  We  put  the  automatic  valve  near  bottom  of  tank,  say  four  feet 
up,  and  use  rod  with  float  at  top.  Have  no  trouble  with  this  ar- 
rangement. 

9.  We  triple  frost  proof,  that  is,  our  posts  are  seven  feet  centres 
and  we  sheet  with  7-8-inch  inside  of  the  four  centre  posts,  at  the 
outside  of  same  and  centre,  making  two  5>o-inch  air  spaces,  well 
protected  with  tarred  paper.  We  then  wrap  the  pipes  well  with  the 
same  kind  of  paper.  The  proofing  is  carried  five  feet  under  ground. 
Doors  opening  into  frost  proof  are  double,  built  on  the  refrigerator 
style  and  kept  closed.    We  have  no  difficulty.    Narrow  material 
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should  be  used  for  frost  proofing  to  prevent,  as  much  as  possible, 
shrinkage  at  tongues  and  grooves.  At  the  floor  joists  the  frost 
proofing  should  be  carried  to  tank  bottom  and  well  protected  with 
paper  to  absolutely  shut  any  possible  oi)ening.  In  the  winter  our 
automatic  valves  are  set  so  they  cannot  entirely  close,  and  large 
overflow  pipes  are  provided  that  connect  with  drain  so  that  at  all 
times  a  circulation  is  provided  in  feed  pipe  where  we  have  gravity 
stations  and  take  from  village  or  city  water  works. 

We  have  from  four  to  six  feet  of  frost  to  contend  with  so  that 
with  the  protection  mentioned  we  have  not  had  any  tanks  close  on 
us  the  last  winter. 

W.  H,  Keen,  Supervisor  of  Bridges  and  BvMings,  New  York^  New 
Haven  and  Hartford  Railroad  Company: 

1.  We  are  not  using  any  method  to  heat  water  in  tanks. 

2.  Do  not  use  any  scheme  other  than  air  space  to  protect  top  and 
bottom  from  action  of  frost. 

3.  We  are  sheathing  top  of  tank,  also  bottom  on  underside  of  floor 
beams  and  find  it  very  effective. 

4.  Have  never  found  it  advisable  to  protect  side  of  tank  from 
action  of  frost. 

5.  We  have  never  made  any  connection  with  pipes  as  stated  and 
cannot  advise. 

6.  Do  not  turn  exhaust  steam  into  suction  pipe. 

7.  We  are  boxing  the  outlet  pipe  from  where  it  is  connected  with 
bottom  of  tank  to  near  the  end  where  spout  is  connected,  using 
Poage  valve  and  have  no  trouble  as  regards  freezing. 

8.  In  tanks  where  float  valves  are  used  we  have  taken  no  precau- 
tions. We  place  the  float  and  valve  in  top  of  tank  at  end  of  inlet 
pipe. 

9.  Have  been  in  the  habit  of  placing  a  box  around  the  pipes  about 
two  or  three  feet  square  and  filling  it  with  sawdust.  Outside  of  this, 
we  place  another  boxing  with  a  space  of  about  two  or  two  and  one 
half  feet.  This  is  idieathed  outside  and  having  an  air  space  of  about 
six  inches,  gives  good  satisfaction  and  we  have  no  trouble  from 
freezing. 

0.  Jf.  Large,  Mn^er  Carpenter,  Pennsylvania  Company: 

1.  No. 

2.  We  do  not  use  any  air  space  either  at  top  or  bottom  of  tank  and 
the  only  protection  on  top  is  board  roof  with  the  joints  covered  with 
3-inch  battens. 

3.  The  best  way,  in  my  opinion,  to  obtain  an  air  space  on  top  and 
underneath  any  tank,  would  be  by  using  boards  and  tarred  paper, 
setting  them  about  three  inches  apart  and  making  as  many  of  them, 
as  desired. 
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4.  We  have  not  f oaud  it  neoessary  to  protect  the  staves  from  frost. 

5.  It  is  onr  costom  to  deliver  water  into  tank  direct  from  pomp. 

6.  We  do  not  connect  the  exhaust  pipe  into  the  suction  pipe  of 
pumps. 

7.  I  am  happy  to  say  that  there  is  only  one  tank  on  the  E.  &  A. 
Division  where  the  water  is  taken  directly  from  the  tank  to  the  loco- 
motive. We  have  a  hole  drilled  at  the  back  end  of  the  pipe  for  the 
waste  water  to  drip  out.  The  pipe  is  boxed  up  and  covered  with 
tcured  paper,  but  we  still  have  trouble,  as  the  valve  freezes  to  the 
seat,  and  then  when  broken  loose,  to  get  water,  the  ice  makes  the  seat 
rough  and  it  will  leak  and  fill  up  the  pipe. 

8.  We  set  our  valve  about  two  feet  from  the  bottom  of  the  tank 
and  connect  it  to  the  float  with  an  iron  rod. 

9.  We  put  all  our  pipes  from  the  sround  to  the  bottom  of  the  tank 
in  the  centre  of  same,  and  use  four  tnicknesses  of  matched  sheathing 
and  tarred  paper,  making  three  air  spaces  about  three  inches  each, 
which  when  fitted  up  to  the  bottom  of  the  tank  and  a  little  sawdust 
put  around  on  the  ground,  it  protects  everything  nicely.  As  our 
climate  is  not  extremely  cold  for  more  than  a  week  at  a  time  and 
never  goes  below  20  degrees,  we  have  been  able  to  keep  our  tanks 
from  freezing  to  such  an  extent  as  to  make  them  inoperative.  But, 
I  am  of  the  opinion  that  it  would  be  profitable  to  cover  the  top  of  the 
tanks  and  have  at  least  two  air  spaces,  as  we  occasionally  have 
trouble  with  the  ice  forming  in  the  tanks  and  interfering  with  the 
floats,  which  open  and  close  the  valve  in  the  supply  pipes,  also  float 
for  indicator  and  electric  bells.  In  opening  the  tanks  m  the  winter 
I  have  found  several  inches  of  ice  around  tne  sides,  on  the  bottom 
and  around  the  chimes,  but  never  found  it  on  the  bottom  near  centre 
of  tanks.  When  water  is  seldom  taken  from  tanks  it  forms  quite 
heavy  on  top. 

-B.  N.  Layfield,   Chief  Engineer^  Chicago   Terminal   Transfer  BaUroad 
Ckympany: 

1.  We  do  not  use  any  method  of  heating  water  in  tanks  to  prevent 
freezing. 

3.  We  do  not  use  any  air  space  or  other  method  to  protect  the 
tai^3  on  the  bottom  and  top  from  action  of  frost. 

8.  As  stated  in  answer  to  question  No.  2,  we  have  not  used  any 
method  of  protecting  top  and  bottom  and  therefore  have  had  no  ex- 
iwrience  as  to  the  relative  merits  of  the  different  ways.. 

4.  We  have  not  found  it  necessary  to  protect  the  side  of  tanks 
from  action  of  frost. 

6.  We  have  never  tried  the  method  of  keeping  the  water  in  circu- 
lation, as  we  have  not  found  it  necessary. 

6.  We  do  not  turn  the  exhtftist  steam  from  pumps  into  the  suction 
pipes. 
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7.  We  have  not  devised  any  method  of  preventing  the  freezing  of 
the  outlet  valve  and  spout.  We  have  had  some  trouble  at  some  of 
our  plants  occasioned  by  the  f  ree2dng  of  the  water  at  the  spout  and 
intend  to  try  to  find  some  method  of  preventing  it,  but  have  not  a& 
yet  made  any  experiments  in  this  direction. 

8.  We  do  not  take  any  particular  precautions  to  keep  the  float  valve 
operating.  When  the  water  in  the  tank  is  covered  with  ice,  the  float 
simply  goes  up  and  down  with  the  ice  the  same  as  it  would  do  when 
floating  on  the  water. 

9.  We  protect  our  pipes  between  the  ground  and  the  floor  of  the 
tank  with  frost-proof  boxing  with  two  2-inch  air  spaces  and  a  layer 
of  tarred  paper  on  each  of  the  inside  walls  of  air  spaces.  We  run 
this  frost-proof  boxing  down  into  the  ground  to  the  frost  line. 


G.  F.  Tjowetht  Enginery  and  Superintendent  of  Bridges  and  Buildings; 
W,  II.  IjaFountaiHy  Assistant  Superintendent  of  Bridges  and  BuUdings^ 
Chicago f  Milwaukee  and  St.  Paul  Bailway  Company: 

1.  Ordinarily  no  provision  is  made  for  heating  water  in  our  tanks. 
In  isolated  cases  where  little  water  is  used,  circulation  small  and 
temperature  very  low,  tanks  are  housed  and  stoves  used  under  them 
to  keep  valve  from  freezing  and  ice  from  accumulating  in  the  tank. 

2.  No  air  space  is  provided  on  the  bottom  of  our  tanks.  We  have 
found  the  air  space  objectionable  on  account  of  rotting  the  struc- 
ture. No  air  space  is  provided  on  top  of  tank  except  that  which  roof 
forms. 

3.  Air  spaces  are  not  considered  necessary  or  effective. 

4.  No. 

6.  We  find  no  objection  to  connecting  discharge  pipes  from  pump 
into  delivery  pipe  from  tank  to  staudpipe,  especially  where  pumping 
is  done  by  gasolene  engine  power.  In  the  use  of  steam  pumps  the 
tendency  is  for  the  pump  to  race  while  the  water  is  being  taken  into 
standpipe,  which  is  not  considered  positively  objectionable. 

6.  Exhaust  steam  is  turned  into  the  suction  pipe  of  th^  pumps  with 
good  effect  where  there  is  trouble  with  ice  in  the  tanks.  This  is  not 
considered  necessary  where  the  supply  is  from  wells,  as  well  water 
is  much  warmer  than  river  water. 

7.  Outlet  tank  valves  are  protected  from  frost  by  discharging  water 
directly  on  them  or  close  to  them.  In  addition  they  are  protected  by 
the  pipe  box,  which  is  so  located  as  to  protect  both  pipes  and  the 
outlet  valve. 

8.  Float  valves  are  not  used  except  where  tanks  can  be  kept  free 
of  ice. 

9.  The  most  satisfactory  pipe  box  we  have  used  for  protection  of 
pipe  under  tanks  is  that  made  of  kiln  dried  one-inch  boards  D  &  M, 
in  four  to  six  thicknesses,  with  air  space  between  each,  each  thick- 
ness of  boards  being  covered  with  a  course  of  tarred-roofing  felt. 
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FT.  A,  Lydston,  Supervisor  Bridges  and  Buildings ,  Boston  d:  Maine  Rail- 
road: 

1.  No. 

2.  No. 

8.  Roof  and  floor  over  top  of  tank  and  doable  box  around  the  pipes, 
made  of  matched  pine  sheathing,  I  find  ample  protection  for  tank 
and  pipes. 

4.  No. 

5.  We  deliver  the  supply  directly  into  tank. 

6.  We  do  not  torn  the  exhaust  into  the  suction  pipe. 

7.  Have  had  little  trouble  with  the  outlet  valve  and  spout  freezing 
where  water  is  taken  directly  from  tanks. 

8.  Where  floats  are  used  float  is  placed  about  one  foot  from  top  of 
tank  and  valve  in  pipe  in  frost-proof  box  where  it  is  handy  to  get  at. 

9.  With  double  sheathing  and  paper  between  on  outside  and  single 
inside,  we  have  had  no  frozen  pipes  from  ground  to  tank. 

W,  A.  AfcOonagUf  First  Vice-President,  Dulutfi,  Missahe  dc  Northern  Bail- 
vjay  Co: 

1.  No. 

2.  No. 

8.  Our  method  is  to  use  dressed  and  matched  fencing  with  furring 
strips  and  tarred  felt ;  the  dead  air  space  thus  formed  has  always 
been  sufficient  to  give  us  a  protection  against  frost. 

4.  No. 

5.  Yes. 

6.  No. 

7.  Exhaust  steam  from  pump  is  used  in  severe  weather  to  keep  the 
outlet  valve  and  spout  clear  of  ice. 

8.  Find  it  difficult  to  keep  the  float  valves  operating  properly  in 
severe  weather.  The  only  method  that  we  use  is  to  keep  the  ice 
broken  as  far  as  possible. 

9.  Our  plan  is  to  construct  from  three  to  five  dead  air  spaces  be- 
tween the  outside  sheathing  and  the  water  pipes,  depending  upon  the 
exposure  of  the  tank  to  the  action  of  the  weather.  The  discharge 
pipe  from  pump  to  water  tank  is  boxed  and  protected  with  dead 
air  spaces,  the  same  as  described  above.  We  have  found  this  to  be 
cheaper  to  construct  and  very  much  cheaper  to  maintain  than  when 
pipes  are  buried  in  the  ground. 
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A.  W.  Merrick,  Division  Engineer ,  Chicago  <k  Northwestern  Railway  Com- 
pany: 

J.  No. 

2.  See  drawing. 

8.  See  drawing. 

4.  No. 

6.  No. 

6.  No. 

7.  See  drawing 

8.  We  have  a  float  valve  in  operation  at  one  point  where  the  tank 
is  about  1,100  feet  from  the  gasolene  engine  and  pomp.  The  main 
outlet  valve  is  in  the  centre  of  the  tank  floor.  The  valve  operated 
by  float  is  about  19  inches  trom  c.  to  c.  from  main  outlet  valve  and 
is  in  floor  of  tank  at  the  end  of  four-inch  supply  pipe.  An  eighteen- 
inch  keg  float  is  attached  to  lever  of  the  four-inch  valve  by  a  wire. 
Wlien  the  float  reaches  top  of  tank  the  wire  is  drawn  taut  and  closes 
valve  at  end  of  supply  pipe.  At  the  other  end  of  the  supply  pipe, 
just  beyond  the  air  chamber  of  pump,  is  an  automatic  engine  stop. 
This  is  a  small  relief  valve  connected  by  a  rod  to  the  switch  board 
in  the  engine  room  above  pump.  Pressure  on  the  valve  raises  the 
rod  which  opens  the  switch  and  cuts  off  the  current  from  the  gaso- 
lene engine.  , 

9.  See  drawing  of  Chicago  &  Northwestern  Railroad  standard 
tank  under  subject  No.  6,  Proceedings  of  the  Eleventh  Annual  Con- 
vention of  the  Association  of  Railway  Superintendents  of  Bridges 
and  Buildings. 

A.  F.  Miller  J  Master  Carpenter,  Pennsylvania  Company: 

1.  No. 

2.  No. 

4.  I  have  never  found  it  advisable  to  protect  side  of  tanks  from 
frost. 

5.  In  my  opinion  the  plan  of  connecting  pipes  from  pump  to  direct 
delivery  into  discharge  pipes  is  a  good  proposition,  while  on  this 
division  we  have  separate  supply  and  discharge  pipes. 

6.  We  do  not  turn  exhaust  steam  into  suction  pipe. 

7.  Where  we  deliver  water  directly  from  tank  to  locomotive,  we 
box  the  standpipe  and  also  under  portion  of  tank  directly  under  the 
outlet  to  prevent  freezing. 

8.  In  tanks  where  float  valves  are  used,  the  automatic  float  valve 
is  placed  near  the  centre  of  tank  and  eight  feet  above  floor,  depend- 
ing entirely  uxx>n  the  pressure  of  supply  pipe. 

9.  In  my  opinion,  regarding  the  best  scheme  for  protecting  pipes 
between  ground  and  floor  of  tank  from  action  of  frost,  it  is  best  to 
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bnild  two  air  ohambers  of  twelve  and  eighteen  inches  respectiyely, 
protected  on  both  gides  by  partitions  and  lined  with  heavy  felt  paper 
to  prevent  from  freezing.  I  have  had  no  tronble  with  this  method 
of  protection  to  the  pipes  leading  to  and  from  tcuik,  and  it  is  a  de- 
cided improvement  over  old  method  of  boxed  pipes,  enclosed  with 
sawdust  in  a  double  partition  box. 

jR.  P,  Mills,  Supervisor  of  Bridges  and  Buildings,  New  York  Central  and 
Hudson  River  R.  R.  Co: 

1.  We  have  not  found  it  necessary  to  make  any  provision  against 
tanks  freezing,  as  the  ice  accumulating  on  the  top  and  bottom  and 
side  of  tanks  does  not  amount  to  anything.  However,  in  some  in- 
stances, we  have  found  it  necessary  to  place  a  stove  under  tanks  to 
keep  water  pipes  from  freezing ;  and  when  we  have  done  this,  I  have 
run  a  cast  iron  pipe  up  through  the  tank  which  answers  for  a  smoke 
flue  and  at  the  same  time  keeps  the  water  from  freezing.  We  get 
very  good  results  from  this  method. 

2.  No. 

8.  I  do  not  consider  any  necessary. 
4.  No. 


I.  I  find  it  a  very  good  practice  to  connect  the  discharge  pipe  from 
tnps  directly  into  the  discharge  pipes  from  the  tanks.    This  keeps 


6. 
pumps 
the  water  in  circulation  and  prevents  freezing. 


6.  I  would  consider  this  a  very  poor  practice.  The  exhaust  from 
the  pumps  is  generally  used  for  heating  water  which  is  discharged 
into  boilers  for  steam  purix>ses.  Another  good  practice  is  to  turn 
the  exhaust  steam  under  tank^  through  the  necessary  pipes  to  keep 
tanks  from  freezing. 

7.  I  have  found  it  necessary  to  protect  this  style  of  outlet  valve 
and  spout  with  a  double  box  ground  the  spout. 

• 

8.  I  find  that  the  best  practice  for  using  float  valves  is  to  place  the 
valves  within  about  twelve  inches  from  bottom  of  tank.  This  pre- 
vents valve  from  freezing  and  keeps  it  in  good  operation.  We  use  a 
piece  of  gas  pipe  to  connect  the  float  valve  to  the  float.  The  latter 
is  plac^  at  the  level  where  water  is  required  to  be  kept. 

9.  Where  we  can  get  neither  steam  nor  fire  for  such  protection  we 
put  in  boxing  with  two  air  spaces,  both  spaces  being  lined  with 
building  paper.  This  we  found  to  be  very  effective,  and  have  no 
trouble. 

Arthur  Montzheimer,  Chief  Engineer,  and  G.  F,  Powers,  Supenisor  of 
Bridges  and  Buildings  and  Interlocking,  Chicago,  Lake  Shore  and  East-' 
em  and  Elgin,  Joliet  and  Eastern  Railways: 

1.  I  have  never  found  it  necessary  to  heat  water  in  tanks,  but 
when  weather  is  extremely  cold  and  of  long  duration,  I  would  advo- 
cate enclosing  entire  area  under  tank  with  double  sheathing  and 
paper,  also  double  windows  ;  tank  to  have  single  bottom,  so  heat  from 
a  stove  under  tank  can  ^  directly  on  bottom,  outlet  spout  and 
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valve.  For  a  chimney  or  flue,  use  a  six-inch  wrought-iron  pipe,  fit- 
ted to  bottom  of  tank  with  flange  union,  turning  with  an  elbow 
about  two  feet  above  the  bottom  of  tank  from  four  to  six  feet  hori- 
zontally, and  turning  with  another  elbow  up  through  roof  to  the  re- 
quired height.  Use  a  double  floor  on  top  of  tank.  In  addition,  I 
would  put  a  small  double  casing  around  discharge  or  feed  pipe  so  it 
will  not  be  necessary  to  use  stove  except  in  extreme  cold  weather. 

2.  I  have  never  used  any  means  except  false  bottom  and  floor  to 
protect  bottom  and  top. 

8.  I  would  recommend  setting  main  joist,  then  laying  floor  on 
same  two  inches  smaller  in  diameter  than  tank  inside  of  staves.  On 
top  of  this,  set  sub  joists  about  four  inches  high.  This  allows  per- 
fect circulation  of  air  throughout,  but  rather  than  this,  I  would 
recommend  setting  outlet  valve  about  eighteen  inches  above  tank 
bottom.  This  will  allow  considerable  ice  to  form  in  bottom  before 
interfering  with  valve.    Set  tub  on  main  joists. 

4.  I  have  never  used  anything  to  prevent  freezing  on  side  of 
tanks. 

5.  Providing  tanks  and  standpipes  are  being  furnished  from  some 
constant  supply,  it  might  be  a  good  idea  to  connect  supply  pipe  to 
standpipe  connection,  but  if  pipe  from  tank  to  standpipe  is  properly 
protected  by  boxing  and  buried  deep  enough,  I  think  it  would  not 
be  necessary.  In  cases  where  water  is  supplied  from  local  pumping 
station,  it  would  be  a  rare  case  where  pump  would  run  continuously 
and  unless  it  does,  there  will  be  dead  water  in  supply  pipe  same  as 
lead  from  tank  to  standpipe  and  as  supply  pipe  is  usually  a  great 
deal  smaller  than  standpipe,  unless  it  is  especially  protected,  it  would 
freeze  the  quicker  of  the  two.  My  experience  with  water  pipes 
freezing  has  been  generally  in  or  about  the  pumping  station.  I  pre- 
fer pumping  direct  to  tank,  the  discharge  pipe  running  to  top  of 
tub  and  drain  cock  placed  in  pump  house,  so  when  pump  ceases  to 
work,  entire  line  can  be  drained.  I  think  this  is  a  very  broad  ques- 
tion and  could  be  answered  in  a  great  many  ways,  according  to 
location  and  circumstances. 

6.  I  would  not  advocate  turning  steam  into  suction  pipe  as  it  would 
decrease  power  of  pump. 

7.  Use  long-radius  outlet  spout  and  water  will  not  freeze. 

8.  Use  square  head  steam  or  cut-out  cock  size  of  discharge  pipe 
with  about  three-foot  lever  half  way  between  bottom  and  top  of 
tank,  using  a  pony  beer  keg  or  one  equally  as  heavy,  so  as  to  stand 
jam  of  ice.    Same  will  last  for  years. 

9.  We  use  four  thicknesses  of  dressed  and  matched  sheathing, 
papered  between. 


W.  M.  Noon,  Superintendent  of  Bridges  and  Buildings,  Duluth,  South 
Shore  and  Atlantic  Railway: 

1.  Use  only  exhaust  steam  in  suction  pipe,  and  under  some  condi- 
tions, exhaust  steam  in  top  of  tub  to  take  care  of  float  ice. 

2.  We  use  double  deck  on  top  of  tub,  and  under  roof  and  ceiling 
and  under  floor  beams  for  the  bottom.    Sometimes  a  floor  on  the 
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^oor  beams,  and  uuder  chimes,  but  I  do  not  like  this  plan.  A  frost 
lx)x  with  two  walls  having  one-foot  space  between,  all  around  the 
four  centre  posts  from  below  frost  line  to  bottom,  with  double  thick- 
ness of  flooring  with  paper. 

4.  It  is  advisable  to  protect  from  frost,  but  it  spoils  tub. 

5.  Yes,  I  think  it  better  than  anything  else,  where  a  man  has  more 
than  one  pump  to  look  after. 

7.  By  boxing  and  steaming  out,  either  with  exhaust  or  live  steam. 

8.  We  place  float  valve  about  one  half  way  up  in  tank,  and  have 
no  trouble  from  freezing. 

9.  Where  city  water  is  used,  by  having  float  valve  shut  water  oflP, 
«ay  two  feet  from  top  of  tub,  and  driD  an  eighth-inch  hole  between 
float  valve  and  bottom  of  tub,  to  keep  \vater  moving.  Where  pumps 
are  used,  by  draining  pij^es  and  by  plenty  of  air  spaces  from  bottom 
of  tub  to  below  frost  line  in  ground. 


C  S.  Osgood f  Roadinastet;  Portland  and  Rumford  Falls  Railway: 

1.  No. 

2.  No. 

8.  Cover  with  sheathing,  then  with  building  paper,  then  three 
inches  of  furring  and  another  covering  of  sheathing. 

4.  No,  never  have  any  trouble. 

0.  Our  tanks  supplied  by  pumps  have  supply  pipe  connected  to  dis- 
'charge  pipe  with  a  cut-out  valve  between  this  connection  and  bottom 
of  tank,  so  that  we  can  pump  directly  through  standpipe  to  supply 
locomotive  in  case  of  trouble  with  tank,  or  when  repairs  of  same  are 
necessary. 

6.  No. 

« 

7.  With  loose  delivery  spout,  which  is  hauled  up  by  counter- 
weights, outlet  valve  is  located  near  centre  of  tank.  Delivery  to 
outside  of  frost  proofing  has  an  incline  of  about  one  and  one  half 
inches  to  two  inches  to  insure  quick  drainage.  Not  altogether  satis- 
factory in  facing  westerly.  S^ving  spouts  should  incline  inward  to 
centre  of  frost  proofing,  with  large  drip  opening,  and  automatic  valve 
to  close  same  when  delivery  valve  is  opened,  and  to  open  promptly 
when  deUvery  closes. 

8.  None  in  use.  We  have  tanks  with  gravity  supply  and  let  water 
flow  continually. 

9.  In  the  cold  of  northern  New  England  we  find  it  necessary  to 
have  three  dead-air  spaces  and  in  the  extreme  cold  weather  when 
reaxlings  are  15  to  49  degrees  below  zero  for  extended  periods,  we  find 
it  necessary  to  have  lighted  lanterns  in  frost  box. 

Tanks  that  deliver  directly  to  locomotives  should  be  located  as  far 
as  possible  on  the  westerly  side  of  line,  so  that  cold  north  winds  shall 
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not  strike  directly  into  delivery  spont,  as  such  locations  are  most  sure 
to  cause  mach  trouble. 

It  is  the  writer's  opinion  that,  if  possible  to  do  so,  delivery  to  loco- 
motives should  be  through  standpipes  and  connection  from  standpipe 
to  tank  should  have  a  cut-out  gate.  This  arrangement  keeps  the 
tank  away  from  line,  so  that  it  cannot  be  injured  by  derailments  or 
otherwise  damaged.  Furthermore,  pipes  can  be  put  well  under- 
ground and  standpipe  pits  are  much  easier  to  protect  than  straight 
delivery  from  tank. 


A.  A.  Page^  Supervisor  Bridges  and  BuH dings,  Boston  &  Maine  Railroad 
Company: 

1.  No. 

2.  No. 

3.  I  should  double  sheathe  with  paper  between. 

4.  No. 
6.  No. 

6.  No. 

7.  None.    Never  had  any  trouble. 

8.  I  place  valve  at  bottom  of  tank  with  rod  running  to  float  at  top. 

9.  Sheathe  inside  of  four  centre  posts  and  double  sheathe  outside 
with  paper  between. 

F.  L.  Park,  Master  Carpenter,  Chicago,  Rock  Island  and  Pacific  RaUwaig 
Company: 

1.  We  use  nothing  of  this  kind. 

2.  Nothing  else. 

8.  My  opinion  is,  if  climate  in  which  tanks  are  located  requires  it, 
that  air  space  should  be  formed  by  roof  above  tank  and  lx>ttom  of 
joists  which  must  be  ceiled  and  papered  thoroughly  and  then 
housed  in. 

4.  No,  sir, 

5.  Always ;  as  it  saves  double  connection  to  tank,  and  is  cheaper 
and  better. 

6.  Never  have,  it  not  being  necessary  in  this  country. 

7.  We  experience  but  very  little  trouble  along  these  lines,  but  as  a 
precaution  we  equip  all  our  tanks  with  a  steam  hose  and  connection, 
so  if  spout  should  freeze  up  between  trains,  hose  can  be  quickly  at- 
tached to  locomotive  and  thaw  what  little  ice  has  accumulated. 

8.  We  place  valve  in  discharge  line  about  two  feet  ab.  ve  bottom 
of  tank.    Section  men  loosen  up  from  float  the  ice  which  may  form. 

9.  I  prefer  a  frost  box  with  two  or  three  air  spaces,  as  location  re- 
quires. This  box  to  be  full  size  of  space  enclosed  by  four  centre 
posts.  This  protects  from  frost,  bottom  of  tank  where  outlet  valve  is 
located,  and  also  protects  back  end  of  outlet  pipe. 
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/.  N,  Penwellf  Supervisor  Bridget  and  Buildings^  lAike  Erie  and  Western 
Railroad  Company: 

1.  We  do  not. 

2.  We  do  not. 

3.  In  my  opinion,  the  most  practicable  way  to  obtain  an  air  space 
on  top  and  bottom  of  tanks  wonld  be  to  paper  and  ceil  along  the 
nnder  side  of  the  floor  beams  under  the  tank,  having  all  closed  se- 
curely around  the  outer  edge  of  tank.  There  should  also  be  a  pro- 
vision for  ventilation  between  the  floor  beams  during  the  summer 
season  to  prevent  rotting  of  the  timber. 

Would  recommend  papering  and  ceiling  top  and  bottom  of  joists 
on  top  of  tank. 

4.  I  have  not  given  this  question  much  thought,  as  we  have  little 
trouble  with  any  of  our  tanks,  except  where  we  pump  from  rivers, 
which  run  very  little  during  the  winter. 

6.  I  would  advise  connecting  pipes  from  pump  direct  to  water 
tank. 

6.  We  do  not.  I  am  looking  forward  to  the  next  convention  with 
a  view  of  securing  a  good  plan  for  turning  the  exhaust  into  the  suc- 
tion and  discharge  pipe.  If  it  can  be  done  successfully  I  think  it 
will  overcome  a  great  deal  of  difficulty  with  the  ice. 

7.  We  use  nothing  to  protect  our  outlet  pipes  where  water  is  taken 
directly  from  tank,  except  a  box  aroxmd  the  pipe  forming  air  space. 

8.  We  simply  place  our  automatic  valve  on  the  top  end  of  supply 
about  two  feet  below  the  water  line.  We  seldom  have- trouble  from 
this  source. 

9.  I  consider  the  best  scheme  for  protecting  these  pipes  is  by  means 
of  frost  boxes  about  four  feet  square,  built  with  a  frame  of  two  by 
four  studding,  double  ceiled,  and  papered  inside  and  outside.  Where 
steam  is  used  for  power  and  it  is  practicable  to  do  so,  I  would  recom- 
mend placing  a  radiator  inside  this  frost  box.  The  box  would 
beoome  so  thoroughly  heated  during  the  hours  when  pump  was  run- 
ning, tiiat  we  would  have  no  trouble  during  the  night.  -We  have  no 
radiators  of  this  kind  at  present  except  where  we  are  operating 
water  softeners,  but  we  are  considering  the  advisability  of  placing 
one  or  two  of  these  complete. 

W.  A.  Pettis,  Supervisor  Buildings t  New  York  CoUral  tfe  Hudson  River 
Railroad  Co^npany: 

1.  We  do  not  use  any  methods  to  heat  water  in  tanks  in  order  to 
prevent  freezing  and  do  not  think  it  necessary,  the  water  being  in 
motion  almost  continually,  which  prevents  freezing.  We  have 
never  had  any  trouble  in  this  cold  climate  with  water  freezing  in 
tanks. 

2.  We  use  no  air  space  on  either  top  or  bottom  of  our  new  tanks. 
A  few  years  ago  it  was  considered  necessary  to  build  tight  compart- 
ments at  top  and  bottom  of  tanks  and  fill  these  with  sawdust  or 
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shavings,  but  that  idea  was  exploded,  and  we  use  no  air  space  and 
have  no  trouble  whatever  with  onr  tanks  freezing.  It  was  thooght 
necessary  at  one  time  that  the  space  between  the  roof  boards  and 
the  top  of  the  water  should  be  made  air  tight  and  filled  with  saw- 
dust. The  timbers  would  rot  in  time  and  let  sawdust  into  tank  and 
cause  us  endless  trouble.  Since  this  has  been  done  away  with  we 
have  had  no  trouble  whatever,  although  this  is  a  very  cold  climate. 

3.  I  do  not  consider  that  the  air  space  is  necessary  on  top  or  bottom 
of  the  tank.    The  explanation  of  No.  2  will  answer  tnis  question. 

4.  We  have  never  found  it  advisable  to  protect  the  side  of  the 
tank  against  the  action  of  frost. 

5.  We  have  a  number  of  these  in  use  at  the  present  time  and  have 
found  them  satisfactory  at  water  stations  where  there  is  not  much 
water  used.  It  is  not  necessary  at  those  where  there  is  a  great 
amount  of  wat<er  taken  daily,  as  the  circulation  will  be  great  enough 
to  prevent  freezing. 

6.  We  have  never  turned  exhaust  into  suction  pipes ;  I  do  not  see 
what  could  be  gained  by  doing  this. 

7.  We  have  very  few  of  this  style  connections  on  the  New  York 
Central,  and  where  we  have  them  we  keep  a  stove  or  a  steam  coil  or 
a  small  steam  pipe  running  to  connection  which  prevents  the  spouts 
from  freezing. 

8.  We  do  not  consider  it  necessary  to  take  any  precautions  in  run- 
ning any  heat  to  the  float.  The  float  is  always  kept  at  the  top  of 
tank  on  the  standpipe  and  the  lowering  of  the  water  prevents  ice 
from  forming  to  any  great  extent,  at  least  not  enough  to  prevent  the 
working  of  the  float  properly.  It  depends  on  the  make  of  the  valve 
where  it  should  be  placed  in  the  tank.  We  usually  place  our  valves 
near  the  bottom  of  the  tank  with  rod  extending  to  float. 

9.  Our  system  of  protecting  the  pipes  between  the  ground  and  the 
bottom  of  the  tank  is  to  have  two  air  spaces  made  of  matched  lumber, 
lined  with  felt  paper,  and  sides  to  go  at  least  below  the  frost  line  and 
take  extra  precautions  at  the  top  where  it  fits  around  the  timbers  at 
the  bottom  of  the  tank  so  that  it  is  perfectly  tight.  We  have  no 
trouble  whatever  with  our  pipes  freezing  in  the  cold  weather. 

H.    W.  Phillips,  Sdfjerriifor  of  Bridges  and  Buildings,  New  York,  New 
Haven  and  Hartford  R.  R.  Company: 

1.  We  do  not  use  any  heat  in  any  of  our  tanks. 

2.  We  have  discontinued  all  frost  proofing  at  the  top  of  all  our 
tanks,  simply  putting  on  a  good  shingle  roof.  At  the  bottom  we 
cover  the  floor  joists  with  %-inch  matched  stock,  making  an  air 
chamber. 

3.  Use  plenty  of  good  sheathing  paper,  covered  with  good,  sound, 
matched  stock  well  fastened. 

4.  Have  never  had  any  trouble  with  side  of  tanks. 

5.  Not  as  a  preventative  of  frost,  but  as  a  matter  of  economy, 
when  both  lines  take  same  direction. 
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6.  Never  have  done  so. 


7.  The  spoat  direct  from  tanks  are  of  the  hinge  type  and  when  not  in 
use  free  themselves  at  once.  The  valve  is  placed  well  to  the  centre  of 
tank,  with  good  pitdi  outward.  When  valve  is  kept  tight  we  have 
no  trouble. 

8.  Where  float  valves  are  used  we  take  water  often  and  arrange 
the  supply  to  balahce  the  discharge  so  as  to  keep  the  supply  working 
all  the  time.  We  place  the  ball  cock  or  float  valve  near  the  centre 
of  tank. 

9.  We  place  pipes  well  below  frost  and  frost  proof  by  means  of  air 
chambers  made  as  tight  as  possible  by  means  of  felt  p&'peT  and 
matched  boards  ;  two  or  three  air  spaces,  as  the  case  requires,  build- 
ing around  all  the  pipes  a  chamber  large  enough  to  make  necessary 
repairs  and  operate  valves,  etc.,  and  close  the  entrance  with  two 
well-fitting  doors.    When  so  arranged  we  never  have  any  trouble. 


C.  W,  Rickey,  Master  Carpenter,  PennsylvarUa  Railroad  Company: 

1.  We  do  not  use  any  method  of  heating  water  in  our  tanks  to 
prevent  freezing. 

2.  We  rely  entirely  in  air  space  on  top  and  bottom  of  tub  to  pro- 
tect from  weather. 

8.  I  consider  that  the  use  of  heavy  felt  deadening  paper  applied 
under  the  flooring  and  under  the  lining,  the  best  method  to  obtain  a 
frost-proof  air  space  at  top  and  bottom  of  tub. 

4.  Have  never  had  any  occasion  to  protect  side  of  tank  from  action 
of  frost. 

5.  Have  never  followed  this  practice,  but  it  api)ear8  to  me  a  very 
good  arrangement,  if  you  can  keep  your  regular  discharge  line  from 
mezing  while  you  are  pumping  into  the  feed  line  to  the  standpipe. 

6.  Have  never  connected  an  exhaust  line  from  our  steam  plant  to 
the  suction  pipe.  I  have,  however,  connected  it  up  with  a  steam 
pipe  coH  in  the  box  around  the  water  pipes  to  protect  these  pipes 
from  the  action  of  frost. 

7.  Where  we  have  a  steam  plant,  we  use  a  steam  jet  on  water 
spouts  of  this  description.  At  other  plants  we  depend  on  them  for 
draining  by  gravity,  and  our  division  force  to  keep  them  clear  of  ice. 

8.  The  only  precaution  we  take  here  is  to  keep  the  water  in  tub  in 
circulation  by  constantly  pumping  water  into  the  tub. 

9.  The  method  we  follow  on  this  Division  is  to  box  in  the  pipes. 
We  use  a  box  about  six  feet  square  with  the  pipes  at  about  the  centre. 
The  walls  of  the  box  are  constructed  of  2-inch  x  B-inch  studding, 
lined  on  the  inside  with  a  layer  of  Bond's  heavy  felt  deadening  paper, 
and  then  covered  with  flooring.  The  outside  of  studding  we  cover 
with  a  layer  of  heavy  felt  deadening  paper  and  then  side  up  with 
ordinary  pine  siding.  In  addition  to  this  we  wrap  the  pipes 
securely  with  two  or  three  tliicknesses  of  Bond's  heavy  felt  deaden- 
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ing  paper.  We  have  never  had  these  pipes  freeze  at  any  of  our  water 
stations ;  although  on  one  or  two  oocasions  in  the  extreme  oold 
weather  it  was  necessary  for  us  to  place  a  coal  stove  to  prevent  freest 
ing. 

I  am  sending  you  herewith  a  lithograph  plan  which  ifi  supplemen- 
tary to  above  answers. 


M.  Rimy,  Foreman  of  Bridges  and  Buildings,  CMoago  and  Northwestern 
Bailway: 

1.  No. 

2.  No. 

8.  C.  &  N.  W.  Ry.  standard  frost  box  gives  good  and  safe  results, 
which  is  described  in  the  1900  proceedings. 

4.  No. 

5.  No  experience  other  than  supply  to  standpipe,  which  has 
given  no  trouble. 

6.  We  have  connected  into  discharge  pipe  for  experience.  It  did 
not  work. 

7i  On  way  freights  we  furnish  hose  to  thaw  out  pipe  and  valve 
where  water  is  supplied  from  running  streams. 

D,  Roundeuille,  Division  Engineer,  Chicago    and  Northwestern  BaUway 
Company: 

1.  No  method  now  in  use  on  this  division  to  heat  water  in  tanks  to 
prevent  freezing,  nor  can  I  learn  that  any  definite  plan  was  ever 
formulated  to  accomplish  this. 

2.  No  scheme  other  than  air  space  to  protect  tanks  on  top  and 
bottom. 

8.  On  top,  flat  roof  on  tub  and  over  this  conical  roof,  inner  or  flat 
roof  of  two  thicknesses,  dressed  and  matched  fencing  with  building 
paper  between  them  ;  the  outer  roof  proper  of  ordinary  roof  boards 
with  layer  of  building  paper  and  Singles.  Think  this  as  good 
method  as  any  for  top  air  space.  On  bottom,  our  tanks  are  simply 
skirted  around  with  beaded  ceiling  to  level  of  lower  side  of  caps. 
The  joists  are  left  open  from  the  bottom,  so  that  at  bottom  of  teuik 
there  is,  properly  speaking,  no  enclosed  air  space.  It  was  formerly 
the  custom  to  sheathe  the  bottom  of  tank  joists,  but  this  practice 
was  discontinued  because  it  tended  to  rot  the  joists. 

4.  At  one  time,  years  ago,  an  outer  sheathing  was  placed  around 
tank,  with  an  air  space  between  it  and  staves.  Practice  was  discon- 
tinued, it  being  concluded  that  expense  was  not  warranted  by  beneflt 
obtained. 

5.  In  a  number  of  cases  the  supply  from  pump  connects  with  dis- 
charge between  tank  and  standpix)e,  but  this  is  done  to  save  piping  and 
not  to  secure  circulation  of  water.    In  such  case,  the  standpipes  are 
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located  between  pmnp  and  tank,  or  the  relative  i)osition  of  pomp 
hoase  is  snoh  that  saving  can  be  made  by  connecting  into  tank  dis- 
charge in  place'  of  making  an  entirely  independent  snpply  to  tank. 
The  discharge  to  standpipe  being  of  comparatively  large  diameter, 
generally  twelve  inches,  it  is  f onnd  that  except  in  rare  instances  the 
circulation  secured  in  course  of  ordinary  consumption  is  sufficient 
to  keep  water  from  freezing.  In  unusually  severe  weather,  or  where 
for  any  reason  the  service  is  shut  off,  the  discharge  between  the  tank 
and  standpipe  is  drained,  valve  being  placed  at  tank  outlet  to  enable 
this  to  be  done. 

6.  We  do  not  now  turn  exhaust  steam  into  suction  pipe.  Trials 
have  been  made  in  the  past,  but  it  was  found  that  with  pump  of 
prevailing  type  ( Smith- Vaile)  the  flow  of  water  in  suction  is  impeded, 
to  an  extent,  by  introducing  exhaust  steam,  and  it  was  found  by  ex- 
perience that  as  a  general  proix>sition  the  heating  of  water  could  be 
better  effected  by  running  live  steam  into  the  discharge  than  by 
turning  the  exhaust  steam  into  the  suction  ;  this,  of  course,  where 
boiler  capacity  is  sufficient. 

7.  Where  steam  pump  is  used  and  it  is  not  too  far  from  the  track, 
steam  pipe  is  run  to  tank  outlet,  a  piece  of  hose  connected  to  it  to 
provide  flexible  end,  and  tank  fixtures  and  valves  thawed  out  as 
necessary  by  such  means.  Where  other  power  is  used,  or  boiler  is 
at  a  great  distance  from  tank,  a  hose  is  kept  at  tank  with  fittings  to 
connect  with  locomotive  boiler  and  thawing  done  with  steam  from 
locomotives. 

8.  It  happens  that  in  all  tanks  on  this  division  where  float  valves 
are  used,  supply  is  had  from  city,  source  being  artesian  wells  or  con- 
siderable lake  depths,  the  water  is  comparatively  warm  and  there 
has  been  no  occasion  for  any  special  provision  for  winter  operation. 
As  to  position  of  valve  operated  by  float,  after  trial  it  has  be^n  found 
best  to  place  this  valve  about  ten  feet  from  tank  bottom,  with  stag- 
ing dropped  from  roof  of  tank  to  give  access,  to  enable  repair  of  valve 
without  draining  tank. 

Plug  valve  in  place  in  tank  on  discharge  pipe.  Twenty-inch  cop- 
per float  is  used.  Have  had  no  trouble.  This  is  used  where  oi^ 
water  is  furnished  and  tanks  located  at  a  long  distance  from  the 
pump  house. 

9.  Pipe  always  connected  between  ground  and  tank  in  frost  box. 
No  trouble. 

An  air-space  wall  from  ditch  to  top  of  tank  foundation  where  frost 
box  is  placed,  would  be  a  benefit  and  absolutely  frost  proof. 


H.  Rettinghousef  Division  Engineer,  Wisconsin  Central  Railway: 

1.  We  do  not  use  any  method  to  heat  water  in  tanks  to  prevent 
freezing.  We  have  never  found  it  necessary  to  do  so,  although  very 
often  we  find  from  half  to  one  and  a  half  feet  of  ice  around  the  out- 
side walls  and  bottom  of  tanks,  and  the  only  trouble  arising  from 
the  fact,  is  that  valve  does  not  always  close,  in  which  case  we  have 
to  let  water  out  of  tank  and  chop  ice  out  of  the  way. 

2.  We  do  not  protect  bottom  of  tanks  against  action  of  frost.  We 
used  to  ceil  under  the  joists,  but  have  abandoned  this  method,  owing 
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to  the  fact  that  such  procedure  tends  to  rot  the  joists  prematurely. 
We  do  protect  the  top  of  the  tanks  with  a  double  thickness  of 
matched  lumber  and  paper  between  same.  This,  of  oonrse,  in  addi- 
tion to  the  regular  roof  is  a  floor  placed  next  to  the  top  of  staves. 

8.  For  reasons  explained  in  No.  2, 1  am  opposed  to  air  spaces  or  any 
other  method  of  protecting  tank  on  bottom,  and  am  of  the  opinion 
that  there  is  little  benefit  obtained  from  placing  protection  at  the 

I)laoe  mentioned.    I  also  consider  the  method  of  double  thickness  of 
umber  with  paper  between,  for  protection  of  top  of  tank,  entirely 
sufficient. 

4.  I  have  never  found  it  advisable  to  protect  side  of  tank  from 
action  of  frost. 

5.  The  question  is  not  entirely  clear  to  me,  and  so  far  as  I  under- 
stand it,  it  depends  upon  local  conditions  whether  or  not  to  connect 
pipes  from  bottom  in  order  to  deliver  into  discharge  pipe. 

6.  I  have  used,  in  one  or  two  cases,  the  method  of  turning  the  ex- 
haust steam  into  suction  pipe  and  found  it  quite  profitable  regarding 
the  heating  of  water. 

7.  I  have  never,  in  my  >exi)erience,  taken  any  precautions  to  pro- 
tect the  outlet  valve  and  spout  from  freezing,  and  do  not  know  of 
any  device  which  would  effectually  do  so. 

8.  I  have  never  found  any  trouble  in  keeping  float  and  valve  oper- 
ating properly  in  winter.  We  always  place  the  valve,  which  is 
operated  by  a  float,  from  eighteen  to  twenty-four  inches  above  the 
bottom  of  tank. 

9.  The  best  scheme  for  protecting  pipes  between  ground  and  bot- 
tom of  tank  from  action  of  frost,  is  in  my  opinion,  the  air-space 
frost  proofing,  consisting  of  several  layers  of  double  thidknesses  of 
matched  lumber,  with  paper  between,  and  air  spaces  between  the 
layers.  I  will  say,  however,  that  I  have  never  found  any  frost-proof 
box  which  will  effectually  protect  standing  water  in  pipes  from 
freezing,  and  unless  there  is  more  or  less  circulation  of  water  in  the 
pipe,  it  will  certainly  freeze,  no  matter  what  frost-proof  box  is  put 
in,  and  unless  some  methods  of  heating  are  adopted. 

From  ground  to  bottom  of  tank  we  place  a  frost-proofing  box, 
consisting  of  four  courses  each  of  double  matched  stuff  with  bmlding 
paper  between  the  two  thicknesses  of  each  course  and  air  spaces  cS 
two  inches.  This  is  generally  effective,  although  it  is  our  experi- 
ence that  when  water  is  supplied  to  tank  at  nearly  freezing  tem- 
perature, where  the  supply  is  from  shallow  ponds  or  creeks,  no 
ordinary  frost  proofing  is  effective,  and  that  in  such  cases  the  only 
way  of  preventing  the  freezing  of  water  in  supply  pipes,  particularly 
of  small  diameter,  such  as  four  inches,  is  to  drain  pipe  after  each 
pumping,  and  all  of  our  tank  inlets  are  provided  with  valves  to  per- 
mit of  this,  such  valve,  of  course,  being  placed  near  the  floor  of  the 
tank  and  worked  by  stem  running  up  to  roof. 

I  do  not  recall  any  other  data  at  this  time  which  would  have  a 
bearing  on  this  subject.  The  past  winter  in  this  section  was  a  severe 
one,  and  but  very  Httle  trouble  was  experienced  under  the  methods 
outlined  above  in  maintaining  the  operation  and  preventing  freez- 
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ing.  The  liability  of  freescing  up,  that  is,  to  the  extent  of  putting 
water  stations  out  of  service,  appears  to  be  almost  entirely  in  the 
supply  or  piping  and  is  overcome  by  the  effective  drainage  of  pipes. 
Our  tanks  are  sixteen  feet  high  by  twenty-four  feet  in  difuneter,  and 
it  is  found  that  even  when  water  is  pumped  in  at  almost  &eezinff 
temperature,  it  very  rarely  freezes  in  tank  enough  to  put  the  tank 
out  of  service,  even  though  a  heavy  coating  of  ice  forms  on  the  side. 
Such  freezing  as  occurs  at  the  bottom  and  around  valve,  can  gener- 
ally be  handled  by  introducing  steam  jet  in  the  manner  described 
above. 

G»  H.  SoleSf  Superintendent  Bridges  and  BuUdingSf  Pittsburg  and  Lake 
Erie  R.  R,  Company: 

1.  We  use  no  method  of  heating  water  in  tanks. 

2.  We  have  no  air  space  either  top  or  bottom  of  tanks  for  frost  pro- 
tection. 

8.  Think  air  spaces  on  top  and  bottom  of  water  tanks  are  not  of 
any  value  to  keep  water  from  freezing. 

4.  I  have  never  found  it  necessary  to  protect  side  and  bottom  of 
tanks  from  action  of  frost. 

6.  No.    . 

6.  No. 

7.  We  have  none  of  these  as  we  use  standpipes  on  our  line.  When 
we  did  use  spouts  in  extreme  cold  weather  we  used  a  small  torch 
under  valve. 

8.  When  float  valves  are  used,  valve  is  placed  near  centre  of  tank 
and  float  is  located  halfway  between  centre  and  side  of  tank.  Roof 
and  cornice  of  tank  are  made  as  tight  as  possible  to  keep  out  wind 
and  frost.  We  nave  not  found  it  necessary  to  use  any  other  precau- 
tion. 

9.  We  use  two  layers  of  floor  boards  with  a  layer  of  tarred  felt  be- 
tween boards.  The  matter  of  taking  care  of  water  tanks  in  winter 
depends  considerably  on  the  location  and  amount  of  water  used.  In 
fact  the  more  water  used  the  less  liable  it  is  to  freeze. 

D.  C.  Zookf  Master  Carpenter,  Pennsylvania  Company: 

1.  No. 

2.  No. 

8.  We  formerly  made  an  air  space  on  top  of  tank  by  using  a 
two  by  eight-inch  rafter,  nailing  a  two-inch  strip  along  both  sides 
on  bottom  edge  and  cutting  a  7-8  inch  false  roof  between  the  rafters, 
using  ten-inch  stock  boards  and  jointing  them  together  tightly. 
This  in  connection  with  the  roof  made  an  air  space  of  five  inches. 
We  also  have  ceiled  up  the  bottom  of  the  joist  of  the  tub  frame 
under  the  tub,  making  an  air  space  of  fourteen  inches.  We  have 
abandoned  this  practice  as  we  found  it  of  doubtful  utility. 
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4.  We  have  never  protected  the  side  of  our  tanks. 

6.  I  think  it  .would  not  be  a  good  praotioe  to  connect  the  dis- 
charge pipe  from  the  pomp  with  the  discharge  pipe  from  the  tank, 
on  account  of  the  diminished  pressure  when  the  standpipe  is  in  use, 
causing  the  pump  to  be  accelerated  and  thereby  causing  damage  to 
pump.  We  always  try  to  avoid,  as  much  as  possible,  tapping  the  dis- 
charge pipe  from  the  pump  on  this  account. 

6.  We  do  not  use  the  exhaust  steam  to  heat  the  water  by  turning 
it  into  the  suction  pipe. 

7.  We  have  no  stations  where  water  is  delivered  directly  from  tank 
to  locomotive.    We  always  use  standpipes. 

8.  We  have  a  number  of  stations  where  we  take  the  supply  from 
the  city  or  private  water  companies.  In  such  cases  we  use  auto- 
matic valves.  These  valves  are  always  set  about  eight  feet  above 
the  bottom  and  about  the  centre  of  tank.  We  take  no  precaution, 
other  than  this,  either  with  the  valve  or  float  and  have  never  had 
any  trouble. 

9.  We  use  an  air-tight  box  made  by  boxing  up  the  four  centre 
posts  of  our  tub  frame,  ceiling  them  up  with  matcned  lumber,  usinff 
double  thickness  both  outside  and  inside  of  the  posts  with  tarred 
paper  between,  making  four  thicknesses  of  board  and  two  thick- 
nesses of  paper,  making  the  box  seven  feet  two  inches  inside  and 
nine  feet  ten  inches  on  the  outside,  with  an  air  space  of  twelve 
inches  between  the  walls.  In  this  space  we  put  all  the  valves  for 
coutrolli^  both  the  supply  and  discharge  pipes  to  and  from  the 
tanks.  We  never  have  any  trouble  with  our  pipes  protected  in  this 
manner. 


Summary  of  Information  Rbcbivbd  in  Answer  to  Committbb*s 

Circular  of  Inquiry.- 

Question  1. — Five  members  reported  that  it  was  their  practice  to 
heat  water  in  tanks ;  four  do  it  occasionally,  and  twenty-nine  do  not 
make  any  attempt  to  raise  the  temperature. 

Question  2. — Ten  members  reported  that  they  made  no  provision 
for  an  air  space  at  either  top  or  bottom  of  tank ;  five  planned  for  an  air 
space  on  top  of  tank,  and  none  on  bottom  ;  twpnty-three  depended 
on  an  air  space  at  both  top  and  bottom  ;  one  used  air  space  on  bottom 
only,  and  one  housed  in  tanks  completely. 

Question  8. — Two  members  of  the  Association  stated  that  they 
made  an  air  space  on  top  of  tank  hj  placing  one  layer  of  sheathing 
and  paper  on  both  top  and  bottom  of  floor  joists  which  rest  on  top  oi 
tank  staves ;  one  places  one  laver  of  sheathing  without  paper  on  top 
and  bottom  of  same  meutioue<!  floor  joists ;  seven  lay  two  thicknesses 
of  sheathing  with  paper  between  on  top  of  these  joists  ;  six  think 
one  layer  of  sheathing  without  paper  on  top  of  above  mentioned 
floor  joists  is  ample  ;  two  prefer  only  one  thickness  of  sheathing,  but 
add  paper  in  same  place,  and  two  sheathe  and  paper  under  side  of 
rafters. 
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For  protection  on  the  bottom  of  tank,  two  provide  two  layers  of 
sheathing  with  paper  between  on  bottom  of  floor  joists  under  the 
tank;  three  advocate  one  layer  of  sheathing  with  paper  under  the 
same  floor  joists ;  Ave  think  one  thickness  of  sheathing  without  paper 
is  ample,  and  three  state  that  two  layers  of  sheathing  without  paper 
give  good  results. 

Question  4. — One  protects  side  of  tank  by  housing  in  the  whole 
outfit,  as  stated  above,  and  remainder  of  members  who  sent  in 
answers  appear  to  find  it  unnecessary  to  go  to  the  expense  of  pro- 
tecting this  portion  of  locomotive  water  tanks. 

Question  5. — ^Twelve  connect  pipes  from  pumps  or  other  source 
of  supply  so  as  to  deliver  into  discharge  pipe  between  tank  and 
standpipe ;  eight  do  likewise  when  conditions  are  favorable,  and 
eighteen  have  objections  to  this  scheme. 

Question  6. — Three  of  the  members  who  answered  the  circular 
are  in  favor  of  turning  the  exhaust  steam  from  pumps,  where  steam 
pumps  are  used  to  pump  locomotive  water,  into  the  suction  pipe  con- 
nected with  same  pump,  and  thirty-five  offer  more  or  less  strenuous 
objections  to  this  arrangement. 

Question  7. — Where  no  standpipes  are  used  and  water  is  delivered 
to  locomotives  through  the  customary  hinged  outlet  pipe,  fourteen 
members  provide  no  special  precautions  to  protect  outlet  valve  and 
spout  from  freezing;  eleven  furnish  pipe  or  hose  through  which 
steam  may  be  furnished  from  pump  house  or  locomotive,  as  found 
convenient ;  five  box  the  outlet  pipe ;  five  provide  stoves  in  boxing 
under  tank  to  protect  same,  and  one  approves  of  a  long  radius  out- 
let pipe. 

Question  8. — We  find  that  the  location  of  the  float  valve  on  tanks, 
where  they  are  found  necessary,  varies  from  ground  to  top  of  tank; 
one  member  placing  it  under  tank ;  four  on  bottom  of  tank ;  two 
think  it  should  be  about  one  foot  above  the  bottom ;  five  give  as  their 
choice  two  feet  above  the  tank  floor  ;  one  prefers  it  elevated  four  feet 
from  floor ;  nine  find  that  valve  works  nicely  at  a  point  about  eight 
feet  from  same ;  one  approves  of  ten  feet ;  two  of  fourteen  feet,  and 
three  have  found  that  a  float  valve  on  top  of  tank  has  given  them 
satisfactory  service. 

In  order  to  keep  float  valves  operating  properly,  two  members  of 
our  Association  find  that  their  forces  have  to  watch  valves  dosely, 
and  one  of  our  members  suff^sts  balancing  supply  and  delivery  so 
as  to  keep  float  valve  worKing  constantly ;  two,  evidently  where 
water  is  not  metered,  use  no  float  valve  and  permit  the  water  to 
overflow. 

Question  9. — Members  in  practically  the  same  latitude  differ  as 
much  in  their  opinion  of  the  best  protection  for  pipes  under  tanks  as 
they  do  in  the  location  of  the  float  valve.  One  uses  hollow  tile  box- 
ing ;  three  are  not  definite  but  specify  several  air  spaces  ;  eight  build 
their  tanks  with  one  air  space  ;  seven  with  two  air  spaces  ;  nine  find 
that  it  is  advisable  to  protect  piping  under  tanks  with  a  boxing  hav- 
ing three  air  spaces  ;  three  advocate  four  tight  air  spaces,  and  one 
thinks  it  pays  to  provide  five  of  the  same. 

Four  of  our  associates  find  it  satisfactory,  when  possible,  to  run  a 
steam  coil  on  interior  of  boxing  ;  two  save  themselves  from  trouble 
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by  providing  stoves ;  one  advocates  draining  pipes  ;  one  finds  a  oov- 
erinff  of  two  layers  of  sheathing  with  paper  between  is  ample ;  one 
bnilds  his  tanks  with  piping  underneath  protected  with  four  layers 
of  boards  with  pai)er  between  ;  one  fills  box  around  pipes  with  saw- 
dust, and  another  goes  a  little  further  and  not  only  fills  in  around 
pipes  with  sawdust  but  provides  one  air  space  outside  of  the  sawdust 
box. 

The  conunittee  calls  attention  to  subject  No.  YI,  in  the  proceed- 
ings of  Eleventh  Annual  Convention  of  our  Association  wherein 
further  information  may  be  obtained  on  water  tank  protection. 

J.  P.  Canty,  Chairman. 
J.  Parks. 

A.   FiNDLEY. 
F.   L.   BURRBLL. 
K.   J.   C.   ZiNCK. 


DISCUSSION. 

Mr.  Canty. — I  have  not  anything  to  say  further  than  what 
ifl  in  the  report,  but  would  call  the  attention  of  the  members 
to  the  paper  received  from  ]\Ir.  Gutelins  of  the  Canadian 
Pacific  Railway,  which  describes  a  rather  unique  form  of 
tank;  something  which  we  do  not  see  in  this  part  of  the 
country ;  that  is,  an  outfit  with  tank  and  supports  entirely 
housed  in. 

President. — There  is  not  a  member  in  the  house  but  could 
give  us  something  on  this  subject.  We  will  probably  not 
hear  from  you  all,  but  we  would  like  to  hear  from  some  of 
you.  We  have  a  very  good  report,  as  you  well  know,  those 
who  have  seen  it,  and  we  would  now  like  to  hear  from  some 
of  you. 

Mr.  Penwell. — I  think  I  received  200  messages  last  winter 
about  tanks  being  frozen  up,  and  there  were  only  a  few 
days  during  the  extreme  cold  weather  but  what  I  had  from 
one  to  a  dozen  men  out,  thawing  out  water  tanks,  and  I 
have  been  trying  to  figure  out  in  my  mind  some  way  of 
eliminating  this  expense;  have  been  trying  to  arrange 
some  sort  of  a  scheme,  or  plan  rather,  of  providing  steam  in 
the  frost  boxes  to  keep  it  warm  around  the  valves  and  for 
thawing  out  goose-necks  with  steam;  I  would  like  to  hear 
what  experience  the  members  have  had  in  turning  the  ex- 
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haust  in  the  discharge  line,  or  anything  of  that  kind,  to 
warm  the  water  to  a  certain  extent,  to  prevent  freezing. 

Mr.  Rettinghouse. — In  the  section  of  the  country  in  which 
I  am  located  we  have,  perhaps,  more  frost  to  contend  with 
than  where  Mr.  Penwell  comes  from.  In  regard  to  the 
trouble  of  water  tanks  freezinz  up,  I  would  state  th^t  I 
follow  the  method  of  providing  each  tank  with  steam  hose 
and  make  it  a  rule  to  have  one  certain  train,  for  instance, 
the  local  freight  train,  at  certain  periods,  systematically 
thaw  out  the  outlet  pipes,  which  is  about  the  only  place 
where  we  have  trouble;  that  is,  the  outlet  pipes  and  tank 
valves.  The  steam  hose  referred  to  is  hung  in  a  convenient 
place  outside  of  the  tank,  ready  for  use.  In  the  spring  of 
the  year  we  collect  the  steam  hose,  tag  them  properly  and 
send  them  to  our  division  storehouse  for  use  the  next  sea- 
son. Now  in  regard  to  discharge  pipes  freezing  up,  we  in- 
variably run  our  discharge  pipe  to  the  top  of  the  tank,  so 
that  as  soon  as  the  pump  ceases  to  work  the  discharge  pipe 
is  empty ;  if  not,  we  would  have  all  kinds  of  truoble,  because 
there  is  no  frost  box  made  that  will  keep  out  the  frost.  I 
know  of  one  place  on  the  division  that  I  formerly  was*  on, 
that  we  pumped  water  by  hydraulic  rams.  Of  course,  they 
would  sometimes  stop  through  some  defect,  and  the  moment 
they  would  stop  the  pipe  would  freeze  up ;  so  extra  precau- 
tions were  taken  at  that  tank  in  regard  to  frost  proofing. 
The  section  men  had  orders  to  stop  on  every  trip  when  they 
passed  there,  taking  proper  notice  whether  rams  were  work- 
ing all  right  or  not ;  otherwise  there  was  no  trouble  that  I 
know  of,  of  any  serious  character,  on  account  of  pipes  freez- 
ing up. 

Mr.  Clark. — On  my  division,  in  the  last  three  years,  I 
have  not  had  a  tank  to  freeze  up.  We  use  the  ordinary 
hollow  frost  box,  with  each  side  constructed  of  flooring  of 
matched  material  and  between  the  outside  and  inner  walls 
we  put  in  two-ply  of  felt  paper  and  have  had  no  trouble 
whatever  with  it  freezing  up.  In  very  cold  weather,  as  an 
extra  precaution,  I  have  taken  a  tubular  lantern  and  set  it 
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down  inside  of  the  frost  box,  and  with  that  it  is  perfectly 
free  from  frost.  I  have  used  something  on  the  order  used 
by  Mr.  Bettinghouse ;  that  is,  used  steam  hose.  That  is 
easily  used,  especially  in  a  yard.  You  can  have  one  yard 
engine  and  fit  it  with  a  couple  of  those  hose  and  have  it  un- 
derstood by  someone  that  it  is  a  part  of  his  duty  to  see  that 
the  goose-neck  or  discharge  pipe  is  kept  free  from  frost, 
as  it  is  only  a  minute's  job  to  connect,  turn  the  steam  on 
and  thaw  the  discharge  pipe  out.  I  also  think  we  should 
make  the  repairs  necessary,  and  get  everything  in  as  good 
condition  as  early  as  possible,  before  the  frost  comes. 

Mr.  Staten. — ^I  understand  some  of  the  members  are  using 
a  good  many  iron  tanks,  iron  tubs,  and  I  would  like  to  know 
from  anyone  using  them  if  they  freeze  any  worse  than 
wooden  tanks? 

Mr.  Canty. — In  answer  to  Mr.  Staten 's  question,  I  will 
say  in  regard  to  iron  tanks  freezing  up,  that  we  have  quite 
a  number  of  them  on  our  division  and  experience  no  more 
trouble  in  that  respect  than  with  the  ordinary  wooden  tank« 
In  every  other  way  they  are  also  found  as  good  as,  if  not 
superior  to,  a  wooden  tank. 

Mr.  Killam. — In  listening  to  the  discussion  I  have  been 
interested,  and  was  also  interested  in  reading  the  report  on 
the  tank  system  of  the  various  roads.  Now  I  may  say,  at 
the  outset,  that  the  tanks  do  not  come  under  my  supervision, 
but  in  going  over  the  road,  from  tank  to  tank,  from  station 
to  station,  I  take  a  look  at  every  one,  and  report  it  if  there 
is  anything  wrong.  The  water  system  on  our  road  is  under 
the  mechanical  department,  which  has  absolute  control  of 
all  the  water  systems  of  the  road,  and  I  do  not  report  to  the 
mechanical  department.  I  report  to  the  maintenance  de- 
partment. But  I  may  say  that  I  am  a  little  surprised  on 
hearing  of  so  many  tanks  freezing  up.  Now  along  our  road 
we  have  some  cold  weather,  the  temperature  falling  to  some 
considerable  extent.  I  think  on  the  coldest  part  of  our 
road  the  temperature  gets  down  to  42  degrees  below  zero. 
A  little  frosty,  that  is.     I  don't  know  how  it  gets  on 'the 
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Lake  Shore  road,  where  Mr.  Reid  is,  or  some  of  you  other 
gentlemen;  but  near  Halifax,  Montreal  and  some  other 
places  it  gets  down  to  25  below ;  but  I  never  heard  of  one  in- 
stance of  the  freezing  up  of  any  of  our  large  52,000-gallon 
water  tanks.  We  have  one  iron  tank,  I  believe,  on  the  road, 
and  that  iron  tank  is  built  in  two  sections,  so  that  if  any- 
thing has  to  be  done  with  one  section,  the  water  does  not 
have  to  be  entirely  shut  oflP.  Our  wooden  tanks  are  all 
built  of  four-inch  staves,  in  thickness,  and  the  top  is  covered 
with  a  flat  roof  first  placed  over  the  top  of  the  tank  and  then 
a  pitch  roof  over  that,  with  matched  lumber ;  and  that  cov- 
ered with  galvanized  iron  and  painted,  so  that  we  never 
have  much  trouble  with  the  frost. 

Some  of  the  tanks  are  gravitation  tanks ;  but  our  pump- 
ing stations,  that  is,  where  it  is  a  regular  pumping  station, 
the  engine  is  set  inside  of  the  tank  frame  underneath,  and 
there  is  an  iron  pipe  goes  up  through  the  middle  of  the 
tank,  so  that  it  gives  some  warmth  to  it,  and  in  the  case  of 
the  gravitation  tanks,  the  tank  sets  on  six  posts,  all  enclosed, 
with  a  stove  in  there  for  the  men ;  that  is,  the  track  men  go 
in  there  to  warm  themselves.  When  I  sent  this  description 
to  Mr.  Canty  I  went  to  our  superintendent  of  the  water  sys- 
tem,  and  we  went  over  the  matter  to  get  correct  information, 
and  I  would  like  to  know  if  Mr.  Canty  received  my  report  ? 

Mr.  Canty.— I  did  not  receive  any  report  from  you,  Mr. 
Eillam. 

Mr.  Killam. — The  trouble  must  be  with  the  mails  on  your 
side  of  the  line. 

Mr.  Rettinghouse. — I  believe  Mr.  Eillam  is  located  some- 
where near  the  North  Pole,  but  he  is  very  modest  in  his  de- 
scription of  the  temperature  in  that  part  of  the  country.  I 
believe  that  he  stated  that  it  got  down  to  something  like  80 
degrees  below  zero  last  winter,  and  1  would  like  to  ask  Mr. 
Killam  where  the  supply  comes  from — ^that  is,  the  water 
supply;  I  don't  mean  the  supply  of  cold;  that  is,  where  you 
procure  your  water;  from  wells  or  from  rivers? 

Mr.  Eillam. — In  some  cases  from  rivers  and  in  others 
from  wells  and  reservoirs. 
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Mr.  Bettiiighoufie. — Is  it  not  a  fact  that  you  have  ex- 
perienced more  trouble  with  ice  coating  from  water  sup- 
plied from  creeks  and  rivers  than  from  the  wells? 

Mr.  Eillam. — ^Mr.  President,  in  answering  that  question 
I  will  state  that  none  ever  having  frozen  that  I  know  of,  I 
cannot  tell  which  is  the  most  difficult. 

Mr.  Rettinghouse. — That  is  certainly  a  most  remarkable 
state  of  affairs. 

Mr.  Staten. — I  would  say  that  I  was  called  out  several 
times  last  winter  to  help  thaw  out  tanks  on  our  road.  It  is 
a  little  like  the  *' Arkansas  Traveller" — ^in  the  summer  time 
they  don^t  need  fixing  and  in  the  .winter  time  they  can't 
fix  them.  If  those  in  charge  of  the  tanks  would  take  more 
pains  during  the  summer,  and  would  do  more  in  the  way  of 
getting  ready  for  the  winter,  we  would  have  less  trouble 
on  account  of  freezing  up. 

Mr.  Reid. — I  do  not  have  charge  of  .the  water  supply  on 
the  Lake  Shore,  but  I  see  the  tanks  going  back  and  forth,  as 
Mr.  Kill  am  does,  but  I  have  never  known  a  tank  to  freeze 
up  on  the  Lake  Shore.  I  do  not  say  that  they  do  n't  freeze 
up,  because  if  they  did  freeze  I  might  not  hear  of  it ;  but  I 
see  the  tanks  in  use  day  after  day  all  winter,  apparently 
without  any  trouble,  and  I  do  not  suppose  there  is  much 
freezing  there  or  I  would  know  of  it.  I  think  the  matter 
is  largely  one  of  proper  design  of  the  tank,  of  the  location 
of  it,  and  that  the  proper  attention  is  given  them  in  the  fall ; 
that  is,  seeing  that  everything  is  in  shape  for  going  into  the 
winter,  just  the  same  as  any  other  structures.  And  in  de- 
signing water  tanks  in  a  particularly  exposed  location  it 
might  be  well  to  house  the  tank  entirely,  as  a  matter  of 
special  precaution  against  the  cold.  We  have  a  great  deal 
of  severe  cold  weather  along  Lake  Erie,  and  in  Michigan  it 
gets  down  to  20  below  zero ;  very  rarely  any  lower  than  that. 
That  will  freeze  up  a  water  tank  if  it  is  not  properly  pro- 
tected, and  sometimes  we  get  a  very  severe  wind  along  the 
lake. 

Mr.  KiUam. — ^How  thick  are  the  walls? 
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Mr.  Reid. — Three  inches.  We  use  three-inch  spruce  or 
fir ;  a  good  deal  of  it  is  spruce. 

Mr.  Killam. — In  ours  we  use  four-inch-thick  staves;  use 
pine ;  the  very  best  quality  of  pine ;  do  not  use  spruce ;  it  is 
not  as  good  as  pine,  in  my  opinion.  And,  Mr.  President,  I 
will  say  that  if  Mr.  Rettinghouse  will  just  come  down  our 
way,  I  will  be  glad  to  show  him  our  tanks. 

President. — Anything  further  on  this  subject,  gentle- 
men ?  If  not,  we  will  pass  to  the  next  subject,  subject  num- 
ber eight.     (No  report.) 

DISCUSSION. 

Mr.  Schall. — In  regard  to  subject  number  eight,  I  am  in- 
terested in  that,  and  while  the  committee  has  not  made  a 
report,  I  would  ask  whether  any  of  the  members  have  been 
using  any  steel  sheet  piling.  I  am  very  much  interested 
in  the  subject  of  steel  sheet  piling  in  cofferdam  work. 

President. — Can  any  member  give  Mr.  Schall  any  infor- 
mation on  that  part  of  the  subject  brought  out  by  himt 
Have  you  had  any  experience  with  any  kind  of  metal 
sheathed  piling? 

Mr.  Soles. — In  regard  to  steel  sheet  piling.  I  have  had 
no  personal  experience  in  using  steel  sheet  piling.  I  saw 
them  used  by  Contractor  Sims  while  building  piers  for 
bridge  over  Shenango  River,  near  Newcastle,  Pa.,  for  the 
P.  &  L.  E.  Ry.  Co.  They  seemed  to  have  considerable 
trouble  in  removing  them  after  the  foundation  of  pier  was 
completed,  especially  the  first  pile.  This  may  have  been 
due  to  pile  being  bent  in  driving  or  the  concrete  settling 
around  the  bottom  end  of  pile. 

Mr.  Shelden. — I  do  not  think  I  can  give  any  information 
of  real  value.  I  understand  it  was  used  at  Cos  Cob  and  that 
it  gave  some  trouble,  which  may  have  been  caused  by  the 
kind  of  soil,  which  I  learned  was  coarse  gravel. 

Mr.  Steffens. — ^The  cost  of  steel  piling  is  several  times  that 
of  the  wooden  article.     It  is  used  to  the  best  advantage  in 
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Bof t  bottomsy  rather  than  in  gravel  or  rocky  bottoms.  These 
points  will  be  investigated  by  the  committee. 

Mr.  H.  H.  Eggleston. — Our  company  is  putting  a  bridge 
in  over  the  river  at  Chicago,  and  I  have  watched  the  work 
there  very  closely.  We  are  using  steel  sheet  piling  and  it 
has  been  very  successful. 

Mr.  Beid. — The  steel  sheet  piling  in  ordinary  bottom,  that 
is,  sand  or  clay,  or  a  bottom  free  from  rock  or  boulders,  ia 
all  right,  and  will,  perhaps,  drive  better  than  wooden  sheet 
piling,  but  for  general  work  in  the  ordinary  soil,  I  think 
good  three-inch  oak  sheet  piling  will  answer  most  purposes 
if  properly  driven. 

President. — If  there  is  nothing  further  on  this  subject, 
will  pass  to  reports  of  standing  committees. 

(No  report  on  subject  number  one.) 

DISCUSSION. 

Mr.  Eggleston  (W.  0.). — The  Erie  is  now  preparing 
plans,  that  is,  standards  for  pile  and  timber  trestles,  and 
when  I  come  to  the  next  Convention  I  expect  to  be  in  a  posi- 
tion to  have  the  plans  with  me  and  be  able  to  talk  upon 
the  subject. 

President. — The  Chicago  &  Northwestern  Railroad  gets 
out  several  small  sheets,  one  showing  their  standard  13-foot 
standard  pile  bridge,  and  another  16-foot,  and  perhaps  one 
other  type ;  these  could  be  put  in  the  proceedings,  together 
with  a  bill  of  material  for  same,  and  I  think  it  would  be  well 
for  some  of  you  gentlemen,  if  you  have  any  such  standards, 
to  send  them  to  the  committee  without  waiting  to  be  asked, 
as  the  letters  often  go  astray,  and  the  committee  will  then 
have  no  excuse.  If  the  members  would  do  some  of  these 
things  occasionally,  without  being  asked  four  or  five  times, 
the  committee  would  not  be  obliged  to  wait  until  the  last  15 
days  to  try  to  get  out  a  report ;  it  would  be  a  great  benefit 
to  the  Association,  especially  on  this  one  subject. 

President. — Is  there  anything  further,  gentlemen? 
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Mr.  Reid. — I  think  it  would  be  well  for  the  members 
sending  in  the  plans  of  standard  pile  bridges  to  show  what 
engine  loading  they  are  designed  for,  as  a  plan  that  would 
suit  one  road  might  not  do  for  another. 

Mr.  Staten. — Mr.  President,  on  a  good  many  pile  trestle 
on  our  road  we  found  the  plumb  posts  were  all  loose  from 
the  cap  and  we  shimmed  them  up  by  driving  shims  up  good 
and  tight,  but  it  would  be  but  a  short  time  before  these  be- 
came loose  again,  and  it  was  necessary  in  one  case  to  double- 
cap  them,  but  since  doing  that  we  have  not  had  any  trouble 
with  these  posts  settling  down  and  leaving  the  cap. 

Mr.  Clark. — I  very  much  regret  there  has  been  no  report 
made  on  this  subject.  The  only  thing  I  saw  was  a  letter 
from  the  chairman,  Mr.  Edinger,  some  time  ago,  and  while 
I  answered  his  letter,  I  fully  expected  there  would  be  some 
kind  of  a  report  made.  With  us  the  pile  trestle  has  become, 
you  might  say,  an  obsolete  factor  in  railroading,  except  for 
temporary  work  or  on  side  lines  or  branches.  The  object 
of  our  company  on  all  the  Trunk  Lines  is  to  eliminate  all 
wooden  structures.  Our  company  has  a  very  good  set  of 
standards ;  I  think  their  specifications  take  in  ever/  length 
of  span  from  six  feet  to  16  feet.  For  our  15-foot  spans,  the 
lumber  specifications  call  for  four  stringers  eight  by  16 
inches,  best  class  long  leaf  yellow  pine.  We  drive  for  our 
standard  a  four-pile  bent.  Our  cap  is  14  by  14.  I  have 
found  it  very  satisfactory  in  territory  where  we  have  not  got 
a  solid  foundation,  to  double  cap.  Our  bracing  is  three  by 
10.  We  do  not  use  a  corbie,  in  fact  I  think  it  is  a  pernicious 
habit  to  use  a  corbie  on  any  wooden  structure.  I  don't 
think  it  adds  to  the  strength  of  the  structure  at  all. 

President. — If  nothing  further  on  this  subject,  we  will 
pass  to  number  two. 
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REPORT   ON   STEEL   BRIDGES. 
(Subject  No.  2.) 

To  the  Association  of  HailuKty  Superintendents  of  Bridges  and  BuUdinys: 

In  preparing  its  first  report  your  Standing  Committee  No.  2  on 
Steel  Bridges,  has  thought  best  to  study  the  subject  from  the  stand- 
point of  the  supervisor  of  bridges,  rather  than  that  of  the  engineer ; 
and,  as  a  basis  for  a  report,  has  canvassed  the  Association  on  the  fol- 
lowing subjects : 

No.  1.  Methods  used  in  erection  of  the  different  classes  of  steel 
structures,  on  lines  having  densities  of  traffic,  giving  in  each  case 
the  cost  of  work  per  ton  of  steel. 

No.  2.  Methods  of  riveting. 

No.  3.  Methods  and  appliances  used  in  cleaning  and  preserving 
steel  from  corrosion. 

No.  4.  The  experience  of  the  Association  in  the  matter  of  corro- 
sion of  floors,  due  to  dripping  from  refrigerator  cars. 

No.  6.  Which  method  of  erection  do  you  prefer?  By  railroad 
forces,  contractor  or  the  builder? 

No.  6.  What  spacing  0.  to  C.  for  stringers  do  you  prefer  on 
straight  track,  and  do  you  prefer  more  than  one  stringer  for  each 
rail? 

No.  7.  In  skew  bridges  do  you  deem  it  advisable  to  carry  the  ends 
of  stringers  out  to  finish  square  with  the  track? 

No.  8.  Do  you  have  trouble  from  breakage  of  bridge  seat  stone  ? 

No.  9.  What  is  your  opinion  of  lattice-riveted  trusses  compared 
with  pin-connected  trusses? 

No.  10.  Would  you  put  elevation  in  stringefs  or  ties? 

From  150  circulars  sent  out,  replies,  more  or  less  complete,  have 
been  receiveo  from  15  members.  We  are  not  justified  in  drawing 
general  conclusions  from  so  few  replies,  but  perhaps  the  suggestions 
brought  out  will  lead  to  fuller  discussion  in  the  future. 

No.  1.    Methods  of  Erecting  Bridges. 

For  handling  material  derrick  cars  are  very  generally  preferred, 
being  used  in  some  cases  with  extension  booms  to  erect  the  top 
chords  of  the  highest  trusses.  Wrecking  cranes  are  mentioned  by 
several,  but  these  can  be  used  only  for  setting  girders ;  while  prop- 
erly-equipped derrick  cars  are  applicable  to  a  variety  of  structures. 

Travelers  are  used  for  erecting  truss  spans  by  some,  but  derrick 
cars  are  replacing  travelers  wherever  available ;  one  writer  claiming 
that  trusses  are  erecttni  as  cheaply  as  girders  where  the  use  of  trav- 
elers can  be  avoided. 

A  majority  erect  girder  bridges  and  sometimes  truss  spans  at  one 
side  and  slide  them  into  pla^  between  trains.    Grenerally  trusses 


181 

and  sometimes  girders  are  erected  in  place  and  the  floor  shifted  in 
between  trains.  The  method  adopted  depends  very  largely  on  traffic 
conditions.  One  member  builds  a  temporary  track  around  the  site 
whore  traffic  is  very  heavy.  Gallows  frames  are  mentioned  for 
handling  very  heavy  girders,  but  not  to  the  extent  that  they  deserve ; 
and  for  deck-plate  girders  of  moderate  spans,  riveted  up  complete, 
a  pile  driver  is  suggested  as  a  convenient  tool  for  handling  one  end. 

The  cost  is  given  bv  only  a  few  correspondents..  f4  to  |20  per  ton 
being  the  range ;  girders  are  quoted  at  |4  to  |10,  and  truss  work  |10 
to  120.  Transportation  of  material,  tools  and  men  is  not  included  in 
these  prices. 

The  committee  would  refer  those  interested  in  erection  problems 
to  the  report  and  discussion  on  best  form  of  traveler,  p.  70  and 
following,  Proceedings  of  1904,  and  to  report  on  falsework,  p.  102, 
Proceedings  of  1908.  Local  conditions  and  the  exigencies  of  traffic 
must  govern  a  discussion  of  this  question,  of  course,  but  if  the 
meagre  replies  received  indicate  any  particular  trend  it  is  to  the  in- 
creasing use  of  derrick  cars  built  expressly  for  road  department 
work. 

No.  2.    Method  of  Riybting. 

There  is  practical  unanimity  in  recommending  pneumatic  riveters 
where  the  work  is  of  sufficient  magnitude  to  warrant  it.  Only  one 
reply  expressed  a  preference  for  hand-driven  rivets.  Small  jobs  and 
sometimes  large  ones,  due  to  lack  of  a  sufficient  number  of  air  plants, 
are  driven  by  hand,  so  that  work  ought  to  be  designed  in  aU  cases 
on  the  basis  of  hand  driving  for  field  work. 

In  certain  tests  made  by  the  Committee  on  Iron  and  Steel  Struc- 
tures of  the  American  Railway  Engineering  and  Maintenance  of 
Way  Association,  it  appeared  that  pneumatic  hammers  upset  the 
rivets  in  the  holes  fully  as  well  as  the  best  hydraulic-pressure  rivet- 
ers used  by  modern  bridge  shops. 

No.  3.    Cleaning  ;  and  Protecting  Steel  from  Corrosion. 

Nearly  aU  the  replies  report  hand  cleaning.  Four  or  five  have 
used  the  sand  blast  with  good  results,  but  it  is  quite  expensive.  One 
has  used  a  strong  solution  of  lye  with  marked  success  for  cleaning 
steel  for  painting.  Several  parties  not  using  the  sand  blast  express 
a  favorable  opinion  of  it.  Those  having  considerable  experience 
with  it,  think  it  practically  indispensable  where  the  steel  is  badly 
scaled  and  pitted.  When  this  condition  obtains  it  is  not  possible  to 
clean  iron  by  hand  so  but  what  a  coat  of  paint  will  be  quickly 
tnrown  off. 

Where  ordinary  weather  rust  occurs  it  can  be  kept  under  control 
by  ordinary  cleaning  and  painting,  if  in  about  a  year  after  the  work 
is  done,  it  is  gone  over  and  the  spots  which  show  rust  a  second  time 
are  touched  up.  Certain  exposed  parts  of  a  structure  become  rusted 
before  others,  of  course ;  and  if  these  parts  were  repainted  two  or 
three  times  to  the  other  parts  once,  economy  would  result.  Painters, 
however,  dislike  to  paint  by  patchwork,  and  the  result  is  that  the 
exposed  parts  are  allowed  to  get  beyond  control  before  it  is  decided 
to  paint  the  structure  as  a  whole. 

As  to  kinds  of  paint  used,  no  two  replies  agree.  Several  are  ex- 
perimenting with  hopes  of  learning  something  valuable.  It  is  pretty 
well  ascertained  that  no  one  kind  of  paint  is  the  best  for  all  condi- 
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tions.  Afiphaltam  paints  are  much  better  iu  sheltered  places  than 
in  the  sxin.  Linseed  oil  paints  are  much  better  in  the  son  than  in 
dampness.  Inert  pigments  in  gum  vehicles  are  better  where  exposed 
to  engine  gases  than  metallic  pigments.  An  absorbent  of  moisture 
is  a  desideratum  for  a  priming  coat.  It  will  be  admitted  that  it  is 
asking  much  of  a  film  of  paint  only  one  one-hundredth  of  an  inch 
thick,  to  protect  a  material  so  readily  oxidlzable  as  our  open-hearth 
oxygen-filled  steel,  from  the  corrosive  action  of  engine  gases,  brine 
and  the  weather  for  a  term  of  years. 

It  is  manifest  that  the  final  word  has  not  been  written  yet  on  the 
paint  question.  The  American  Society  for  Testing  Materials  is 
doing  valuable  work  investigating  the  matter.  For  train-shed  roofs 
the  P.  R.  R.  at  Jersey  City  has  found  it  advisable  to  cover  each  mem- 
ber of  iron  work  with  a  thin  parafine  paper  smoothed  on  to  a  coat  of 
undried  jmnt,  and  then  to  paint  two  coats  over  that.  It  seems  to 
protect  the  iron  perfectly. 

No.  4.    Corrosion  of  Floors  from  Refrigerator-Oar  Brine. 

Over  half  the  replies  report  no  trouble,  or  but  very  little  on  this 
score,  on  account  of  absence  of  refrigerator  cars  from  their  trafiic. 
Several  report  a  good  deal  of  trouble  but  use  no  remedy  except  fre- 
quent cleaning  and  painting.  Mr.  Loweth  of  the  Ohicago,  Milwau- 
kee and  St.  Paul,  writes  : 

I  have  lately  been  coveriDf?  the  tops  of  stringers  and  beams  with  a  cotton 
ducking  saturated  in  a  preparation  of  Unoxyn  and  a  resinous  flux.  This  pre- 
pared canvas  is  ironed  not  on  to  the  steel  surface  and  adheres  more  or  less 
perfectly,  and  I  hope  to  get  good  results  from  it;  but  hare  not  had  it  in  ser- 
vice long  enough  to  say  positively.  This  preparation  is  called  **  iron  baric," 
and  is  manufactured  by  the  Edward  Smith  Co.,  New  York. 

Mr.  Oartlidge,  C,  B.  and  Q.  R.  R.,  writes : 

We  find  that  a  concrete  deck  with  ballast  is  an  absolute  preventative  of 
trouble,  and  are  employing  that  wherever  possible.  On  bridges  where  a  con- 
crete deck  cannot  be  uned,  we  are  having  good  success  with  felt  roofing;  cut- 
ting it  into  strips  slightly  wider  than  the  flanges  of  the  stringers  and  placing 
it  there  and  underneath  the  ties,  first  painting  the  iron  with  the  compound 
used  with  the  roofing. 

No.  5.    Erection  by  Railroad  Forces,  Ooxtractors  or 

Builders. 

A  majority  of  the  replies  favor  erection  by  railroad  forces.  Those 
representing  the  larger  systems  generally  erect  all  bridges  with  their 
own  men.  Very  few  prefer  contractors  for  all  bridges.  About  one 
half  of  the  replies  favor  contractors  for  large  jobs  and  road  forces 
for  girders  and  small  structures. 

If  a  railroad  system  is  large  enough  to  keep  a  force  of  men  and 
equipment  constantly  employed  the  work  can  certainly  be  done  more 
economically  by  them  than  by  contractors,  but  if  idle  times  occur, 
the  case  will  be  reversed.  Railroculs  of  moderate  size  must  maintain 
repair  gangs  for  making  running  repairs  on  iron  bridges  and  these 
men,  supplemented  with  carpenter  crews,  can  put  in  small  struc- 
tures. The  independent  firms  who  make  a  specialty  of  erecting 
bridges  furnish  a  means  for  those  roads  to  contract  the  erection 
of  laJge  bridges  independently  of  the  builders,  when  the  latter  wish 
to  eliminate  erection  from  their  contracts. 
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There  is  uo  difficulty,  as  some  maintain,  in  having  outside  parties 
erect  bridges  and  care  for  falsework  under  traffic.  The  question 
then  resolves  itself  into  one  of  economy ;  and  it  is  evident  that 
where  such  work  can  be  made  continuous,  railroad  men  can  do  it 
cheapest,  but  when  but  Uttle  is  done  the  larger  jobs  should  be  con- 
tracted. 

No.  6.    Spacing  of  Stringers. 

The  replies  to  this  inquiry  vary  from  5  to  8  feet,  several  stating  the 
practice  on  their  road  and  giving  a  preference  for  a  narrower  spac- 
ing. No  one  desires  a  wioer  slicing  than  their  standard.  One, 
whose  stringers  are  spaced  7  feet,  6  inches  to  8  feet,  6  inches,  prefers 
7  feet.  Another,  with  5  feet  to  7  feet  spacin^^,  prefer^  5  feet.  Those 
using  four  stringers  per  rail  say  nothing  against  the  practice ;  while 
several  using  single  stringers  per  rail»  object  to  the  possible  unequal 
distribution  of  the  load  where  more  stringers  are  used. 

Where  more  than  two  stringers  per  track  are  used,  the  practice 
varies ;  one  using  four  stringers  spaced  2  feet,  6  inches  on  centres, 
all  through,  maMug  7  feet,  6  inch  centres  of  outer  lines ;  another 
has  the  inner  ones  2  feet,  10  inches,  and  the  outer  6  feet,  10  inches 
on  centres  ;  and  another,  the  inner  ones  5  feet,  and  the  outer  10  feet. 
In  the  latter  case  the  inner  stringers  are  designed  for  the  full  load 
and  the  outer  ones  on  a  lower  assumed  basis  for  safety  in  case  of 
derailment.  The  two  former  cases  have  stringers  of  equal  section 
on  the  assumption  that  the  load  is  equally  distributed  between 
them. 

This  subject  should  evidently  be  studied  further  by  the  committee. 
The  practice  is  so  divergent  that  some  one  must  certainly  be  wrong. 
The  length  of  standara  tie  is  one  element  of  the  problem.  The 
amount  that  we  feel  justified  in  depending  on  the  wooden  tie  to  act 
as  a  becun  to  help  out  the  iron  floor  beam  is  anotiier  element ;  and 
the  amount  of  overhang  outside  the  stringer,  that  we  can  admit  is  a 
third. 

Mr.  Carpenter,  Southern  Railway,  says : 

Our  steel  viaducts  are  .  .  .  spaced  7  feet  and  10  feet  and  In  one  case  as 
much  as  11  feet  centres.  I  think  10  feet  and  11  feet  centres  too  much,  as  we  do 
not  get  the  life  of  the  timber  in  the  cross-ties  that  we  do  at  7  feet  centres. 

This  phase  of  our  subject  deserves  much  fuller  discussion  than  it 
it  has  received,  and  it  is  suggested  that  cross-sections  of  the  arrange- 
ment of  stringers,  ties,  guard  rails  and  guard  timbers  that  each 
member  prefers,  be  collected  by  next  year's  committee  on  this  sub- 
ject. The  preference  of  the  members,  based  on  their  experience, 
should  be  submitted  rather  than  the  actual  practice  on  one's  road. 
Attention  is  called  to  the  report  on  this  subject,  finely  illustrated,  on 
pages  234  to  289,  Proceedings  of  1897. 

No.  7.    Finishing  Ends  of  Stringers  Square  to  Track. 

The  replies  are  unanimous  in  favor  of  squaring  the  ends  of  string- 
ers. Th^s  is  remarkable,  as  it  is  certain  that  many  roads  do  not 
follow  this  excellent  practice. 

It  is  pertinent  for  the  conmiittee  to  extend  this  inquiry  to  deck- 
plate  girders,  which  can  be  squared  as  readily  as  stringers,  although 
it  is  frequently  not  done. 

Attention  is  called  to  the  bridge  ends  illustrated  on  pages  240  and 
241,  Proceedings  of  1897. 
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No.  8.    Breakikg  of  Bridge  Seat  Stone. 

Six  of  the  fifteen  replies  report  no  trouble.  The  rest  report  some 
trouble  from  breakage  of  limestone  under  bearings ;  especially  when 
they  were  imperfectly  bedded  when  they  were  set.  Sandstone, 
granite  and  concrete  give  no  trouble.  One  member  complains  of 
breakage  of  stone  under  stringers,  due  to  the  tearing  out  of  anchor 
bolts  by  the  mo\ement  of  the  bridge  from  temperature  changes.  The 
design  must  be  defective  in  such  cases,  for  the  stringers  snould  be 
free  to  move  on  wall  plates. 

As  to  wall  plates  and  concrete  for  bearings,  attention  is  directed  to 
page  103,  Proceedings  of  1904. 

No.  9.    Pin,  versus  Riveted  Trusses. 

The  question  is  worded  "lattice  riveted  trusses  "  in  the  circular, 
but  riveted  trusses  of  all  types  are  intended  to  be  included.  Of 
thirteen  replies  to  this  inquiry  four  prefer  riveted  trusses  to  pin ; 
three  prefer  pin  to  riveted ;  and  four  prefer  riveted  to  pin  up  to  cer- 
tain limiting  spans,  running  from  180  to  160  feet. 

Two  express  no  preference,  but  state  that  a  few  riveted  trusses 
have  recently  been  put  in  on  their  lines  and  are  giving  good  satisfac- 
tion. Some  trouble  from  the  wearing  of  evebars  on  pms  is  reported, 
and  one  advocate  of  pin  connections  would  make  the  threaded  por- 
tion of  the  pins  long  enough  so  that  a  hole  for  a  cotter  pin  can  be 
bored  outside  the  nuts.  One  member  on  a  large  and  up-to-date  road 
states  that  his  practice  is  growing  towards  the  larger  use  of  riveted 
connected  trusses,  and  the  observations  of  your  committee  accord 
vrith  this  view. 

This  question ,  outside  of  the  maintenance  features  of  the  two  types 
of  trusses,  is  hardly  within  the  per  view  of  this  Association.  It  was 
threshed  over  pretty  thoroughly  by  engineers  thirty  years  ago ;  with 
the  result  of  concluding  that  either  type,  within  proper  limit-s  of 
span,  was  all  ri^ht  if  properly  designed  and  built.  Pin  trusses  are 
cheaply  and  quickly  erected ;  this  consideration  led  to  their  almost 
exclusive  adoption  in  some  sections  of  this  country ;  and,  without 
question,  they  have  been  built  in  the  past  for  spans  where  riveted 
work  would  have  been  much  the  best.  The  tendency,  noted  above, 
to  build  riveted  trusses  for  longer  and  longer  spans  shows  the  recov- 
ery from  the  pin-truss  fad. 

No.  10.    Super-elevation  on  Curves. 

The  replies  to  this  question  vary  widely.  Of  fifteen  replies  five 
are  in  favor  of  putting  the  elevation  in  the  ties,  eight  prefer  putting 
it  in  the  stringers,  and  two  use  raising  strips  on  the  stringer  or  girder 
under  the  ties.  One  tilts  spans  under  50  feet,  and  the  method  of 
working  the  elevation  into  the  ties  varies. 

like  No.  6,  this  question  should  be  further  studied  by  the  com- 
mittee ;  and  the  different  practice  of  various  members  brought  out 
by  illustrations.  The  point  is  made  that  tapered  ties  are  not  of  equal 
strength  throughout.  This  argument  loses  its  force  if  the  main 
stringers  are  &ve  feet  on  centres.  The  arrangement  of  the  iron  fioor 
affects  this  question,  and  it  will  be  well  to  study  both  questions  as  a 
unit.  No.  7  is  closely  allied,  and  the  method  of  passing  from  the 
bridge  ties  to  the  ground  ties  may  well  be  included.  This  covers  the 
form,  size,  etc.,  of  the  parapet  or  ballast  wall. 
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Our  replies  are  too  few  to  draw  very  general  oouclusious  from, 
and  a  first  report  cannot  be  in  any  way  complete,  but  it  is  hoped  that 
the  foregoing  may  lead  to  profitable  discnssion  and  show  the  way  to 
more  efficient  work  in  the  future. 

Respectfully  submitted, 

H.  H.  Eggleston,  Chairman, 

J.  P.  Skow. 

O.  H.  Gartlidge, 

H.  M.  Trippe, 

J.  W.  Lantry. 


WRITTKX  DISCUSSION  ON  STEEL  BRIDGES. 

(Subject  No.  2.) 

BY  R.  H.    REID  OF  THE  LAKE  SHORE  AND  MICHIGAN   SOUTHERN   RAIL- 
WAY. 

1.  Method  of  erection  of  plate  girders  on  the  Lake  Shore  is  usually 
to  put  them  in  place  with  our  large  steam  derricks,  with  a  cost  from 
94.00  to  $6.00  per  ton.  Truss  bridges  are  built  on  false  work,  and 
using  travelers  in  the  case  of  large  trusses  for  erecting  the  upper 
parts. 

2.  We  use  the  Cleveland  Pneumatic  Tool  Co.'s  pneumatic  ham- 
mers with  a  Fairbanks-Morse  12-horse  power  engine  and  air  com- 
pressor, wherever  we  have  a  job  large  enough  to  warrant  it,  and  on 
the  small  jobs,  where  there  are  only  a  few  rivets  to  drive,  we  use  the 
ordinary  hand  hammers. 

8.  We  use  brushes,  hammers  and  chisels  for  cleaning  off  dirt,  rust 
and  scale  from  the  metal,  and  use  the  best  paints  that  we  can  make 
or  buy  for  the  protection  of  the  metal,  but  so  far  have  found  nothing 
that  will  preserve  the  metal  against  salt  brine.  Our  standard  paint 
is  composed  of  red  lead,  lamp  black  and  linseed  oil  in  the  proportion, 
of  ten  pounds  red  lead  to  one  pound  of  lamp  black. 

4.  Our  experience  in  this  line  has  been  very  bitter,  as  we  handle  a 
great  many  refrigerator  cars,  and,  on  the  east  bound  tracks  espe- 
cially, the  corrosion  has  been  very  serious,  in  many  cases  causing 
the  renewal  or  reinforcement  of  floor  systems  and  girder  bridges. 
The  question  of  dripping  of  salt  brine  from  cars  is  one  of  the  most 
important  that  confronts  American  railroads,  and  merits  die  most 
vigorous  treatment  for  the  prevention  of  the  dripping, 

5.  We  erect  all  our  structures,  and  very  much  prefer  that  method* 

6.  Our  standard  spacing  for  stringers  is  6  feet  6  inches  center  to 
center,  with  a  single  stringer  for  each  rail.  Double  stringers  with 
pairs  centered  under  the  rails  will  permit  the  use  of  lighter  ties  and 
perhai)s  prolong  the  service  of  the  ties  but  will  require  more  metal 
m  the  stringers,  and  also  in  the  floor  beams,  as  the  center  of  oonneo- 
tion  with  double  stringers  centered  under  the  rail  gives  a  longer 
moment  arm  for  the  floor  beam. 


186 

7.  We  prefer  to  make  the  ends  of  stringers  finished  square  with 
the  track  where  it  is  practicable  to  do  so.  This  can  nsoally  be  done 
unless  the  skew  is  more  than  45  degrees. 

8.  We  have  very  little  trouble  from  breakage  of  bridge  seat  stone 
where  we  have  used  the  Cleveland  sandstone,  and  no  ^uble  at  all 
from  breakage  with  the  Cleveland  stone  where  the  bearing  of  the 
bridge  has  been  properly  proportioned.  Where  we  have  used  the 
Joliet  limestone  it  has  been  a  source  of  grief  all  the  way  through, 
and  we  have  had  endless  trouble  with  breaking  and  shattering  of 
this  stone,  and  I  consider  the  Joliet  limestone  about  the  poorest 
thing  that  was  ever  put  into  bridge  construction.  Our  experience 
with  it  dates  back  over  a  range  of  fifty  years,  so  that  it  cannot  be 
considered  a  temporary  opinion. 

9.  Rivetted  lattice  trusses  up  to  180  feet  span  make  excellent  struc- 
tures when  properly  designed  and  erected,  and  are  preferred  over 
pin-connected  trusses.  Above  180  feet  span  we  prefer  the  pin -con- 
nected trusses  on  account  of  ease  of  erection  and  simplicity  of  details 
and  connections. 

0 

10.  II  the  superelevation  of  the  track  is  to  be  more  than  one  inch, 
and  is  permanently  fixed,  I  would  prefer  to  put  the  superelevation 
in  the  stringers  where  it  is  practicable.  If  it  is  less  than  an  inch  or 
the  superelevation  is  changed  from  time  to  time  by  change  of  line 
of  grade,  it  may  be  preferable  to  put  it  in  the  ties  rather  than  go  to 
the  extra  expense  entailed  by  putting  it  in  the  stringers,  as  it  will, 
of  course,  cost  more  in  the  construction  of  the  bridge  to  put  the  super- 
elevation in  the  stringers  than  it  will  to  put  the  stringers  in  level 
and  symmetrically  around  the  center  line.  In  the  case  of  plate  girder 
bridges  we  usually  place  the  girders  at  the  same  superelevation  as 
the  track  so  as  to  make  the  ties  frame  alike  at  both  ends,  and  also 
make  the  girders  take  as  large  a  component  as  possible  of  the  hori- 
zontal thrust  due  to  curvature,  leaving  the  latercd  and  sway  bracing 
to  take  as  little  as  possible. 


WRITTKN  DISCUSSION  ON  SPACING  OF  STRINGERS 

IN  CONNECTION  WITH  REPORT   ON 

STEEL  BRIDGES. 

(Subject  No.  2.) 

BY  J.    P.   SNOW,   BRmGE  ENGINEER  BOSTON  &  MAINE  RAILROAD. 

I  prefer  main  stringers  5  feet  center  to  center  with  side  stringers 
10  feet  center  to  center.  Our  standard  ties  are  12  feet  long,  and  any 
other  arrangement  of  stringers  does  not  give  satisfactory  support. 
With  this  spacing  we  are  enabled  to  use  ties  7  inches  deep  by  8 
inches  wide.  These  are  notched  to  6)^  inches,  which  is  enough  to 
receive  the  spikes.  The  legitimate  function  of  a  tie  is  to  hold  the 
rail  to  gauge  and  line  ;  it  ought  not  to  be  asked  to  act  as  a  beam  to 
assist  the  iron  floor  of  a  bridge,  which  is  what  it  is  required  to  do  if 
the  stringers  are  spaced  wider  than  5  feet  on  centers.  I  admit  that 
it  saves  in  first  cost  to  use  a  large  tie  and  less  iron,  because  timber  is 
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cheaper  than  iron  wherever  it  is  applicable.  By  the  same  token  the 
entire  bridge  if  it  is  not  over,  say  150  feet  span,  can  be  built  cheaper 
in  wood  than  in  metal  r  bnt  if  we  are  bmlding  an  iron  bridge  I 
think  we  should  make  all  of  its  supporting  parts  of  iron  and  leave 
the  ties  to  their  normal  function. 

Our  side  stringers  are  about  one-half  the  strength  of  the  main 
stringers  so  that  they  will  safely  carry  the  trains  if  off  the  rails. 
Their  spacing  is  such  that  the  ties  overhang  enough  at  each  end  to 
bring  the  guard  timber  bolts  clear  of  the  iron,  but  not  enough  bo 
that  the  tie  can  break  off  or  tip  up  if  a  wheel  is  on  the  end  of  it. 

If  the  main  stringers  are  spaced  more  than  5  feet  apart,  larger 
ties  than  those  above  described  are  needed ;  they  must  act  as  beams  ; 
and,  as  the  maximum  bending  moment  obtains  under  the  rail  where 
the  tie  is  subject  to  injury  by  the  spikes  and  cutting  by  the  rails, 
they  must  be  renewed  at  shorter  intervals  than  if  they  act  simply  to 
support  the  rail  directly  over  the  stringers. 

The  side  stringers  add  to  the  rigidity  of  the  floor  and  their  cost  is 
partly  recovered  by  the  smaller  size  and  longer  life  of  the  ties. 

In  the  case  of  deck  plate  girder  bridges,  we  set  the  girders  9  feet 
on  centers  and  put  in  cross  floor  beams  with  stringers  5  feet  on  cen- 
ters; the  tops  of  the  stringers  being  flush  with  the  top^  of  the 
girders,  thereby  giving  four  supports  to  the  ties. 

These  girders,  up  to  65  feet  long,  are  shipped  to  us  riveted  up 
complete ;  and  they  are  more  easily  put  in  place  than  single  girders. 
The  additional  cost  of  the  floor  is  not  so  much  as  would  be  thought 
at  first  glance,  as  the  floor  beams  constitute  a  large  part  of  the 
bracing.  The  extra  cost  of  the  floor  is  equal  approximately  to  two 
suits  of  ties. 

By  this  construction  the  top  flanges  of  the  girders  are  relieved 
from  the  direct  action  of  the  wheel  loads  and  are  left  to  their  legiti- 
mate function  of  compression  only.  Many  old  plate  girders  show 
distress  by  the  top  angles  working  on  the  web  from  the  pounding  of 
the  wheels.  It  is,  in  fact,  the  only  way  in  which  I  have  ever  known 
a  plate  girder  to  fail.  The  above  construction  remedies  this  trouble 
and  should,  I  think,  be  given  more  consideration  than  it  has  hereto- 
fore received. 

The  significant  thing  about  the  report  is  the  complaint  of  several 
members  of  too  wide  spacing  on  their  lines.  Now  these  complaints 
are  by  men  who  deal  with  the  actual  business  of  caring  for  bridges, 
not  by  engineers  theorizing  about  economy  or  the  elastic  advan- 
tages of  a  springy  tie ;  and  I  think  the  complaint  should  be  heeded. 

Custom  and  standard  practice  are  tyrannical  masters,  but  our  As- 
sociation fails  of  all  good  if  we  cannot  change  our  practice  if  shown 
something  better.  If  there  is  any  sound  reason  why  the  supporting 
stringer  should  be  removed  to  a  distance  from  under  the  rail,  which 
it  is  its  only  duty  to  support,  and  the  rapidly  decaying  wooden  tie 
be  called  upon  to  help  out  the  iron  floor  beam,  I  should  like  to  have 
such  reason  explained  to  me. 

DISCUSSION. 

Mr.  Reid. — Mr.  Chairman,  on  the  question  of  steel  bridges 
there  was  one  reply  sent  in  too  late  for  incorporation  into 
the  report.  This  gives  our  ideas  on  it  pretty  well,  but  there 
may  be  some  questions  come  up  as  to  why  we  do  these  things. 
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In  regard  to  the  first  question — method  of  erection  of  plate 
girders — we  erect  them  on  the  Lake  Shore  with  derricks. 
We  have  large  derricks  and  can  make  the  changes  very 
quickly,  and  in  fact  a  very  short  time. ago  we  had  occasion 
to  take  out  a  60-foot  deck  girder  and  we  replaced  it  with 
another  deck  in  18  minutes  from  the  time  we  actually  dis- 
connected the  rail  until  the  rail  was  connected  up  again, 
ready  for  trains,  taking  out  the  rail  and  the  old  bridge, 
loading  it  on  cars,  bringing  in  the  new  one,  lowering  it  into 
place  and  getting  the  rails  back  in  shape  for  traffic  again. 
As  to  the  riveting,  we  use  a  pneumatic  riveting  outfit,  Cleve- 
land Pneumatic  Tool  Company  hammers,  With  Fairbanks, 
Morse  &  Company 's  gasoline  engine  and  air  compressor,  on 
all  jobs  large  enough  to  warrant  installing  the  air  com- 
presser. 

We  use  the  old-fashioned  *' Armstrong'*  method  for  clean- 
ing and  preserving  the  steel  from  corrosion,  that  is,  hammers 
and  chisels.  The  brushes  are  all  right  for  ordinary  cases, 
but  we  have  a  great  deal  of  scale  on  our  line,  due  to  salt  ' 
brine,  that  will  not  brush  off;  caused  by  drippings  from  re- 
frigerator cars,  which  forms  on  the  stringers  and  metal 
surfaces.  It  gets  very  hard  and  forms  on  there  so  that  it 
has  to  be  hammered  and  frequently  cut  off  with  chisels,  and 
even  then  it  is  difficult  to  get  it  clean,  and  takes  a  great  deal 
of  hard  work.  As  far  as  paint  goes,  I  do  n  't  know  of  any- 
thing that  will  preserve  iron  against  salt  brine;  have  tried 
all  sorts  of  paints  and  everything  else  that  we  could  do,  and 
even  put  some  sheet  lead  over  some  of  the  stringers.  Any 
man  who  will  get  up  a  good  protector  against  salt  brine  will 
be  heartily  received  by  all  bridge  men. 

In  regard  to  the  method  of  erection,  by  the  railroad  forces, 
contract  or  builder,  in  our  case  we  consider  it  decidedly 
preferable  to  erect  all  our  own  work  and  spans  of  all  sizes. 
We  have  had  only  two  contract  jobs  in  15  years.  The  cen- 
ter spacing  for  stringers  is  six  feet,  six  inches,  ordinarily,  on 
a  tangent,  though  in  case  of  curves  they  are  sometimes 
spread  out  to  seven  feet,  and  may  be  even  wider  than  that. 
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For  bridge  seats  we  have  used  in  the  Chicago  track  eleva- 
tion work,  Joliet  limestone,  which  is  about  the  meanest  stuff 
ever  put  under  a  railroad  bridge.  Limestone  is  absolutely 
worthless  for  bridge  masonry.  In  regard  to  the  riveted 
lattice  truss,  will  say  that  we  prefer  them  up  to  180  feet  in 
length  and  the  pin-connected  trusses  beyond  that.  In  re- 
gard to  putting  elevation  in  the  stringers  and  ties;  in. all 
ordinary  cases,  where  the  elevation  is  fixed,  I  think  it  prefer- 
able to  put  the  elevation  in  the  stringers.  In  the  case  of 
small  girders  it  may  be  preferable  in  some  cases  to  use  a 
tapered  tie,  but  in  many  of  the  girders  on  the  Lake  Shore 
we  have  put  the  elevation  right  in  the  girder,  the  same  ele- 
vation as  in  the  track.  That  puts  part  of  the  centrifugal 
thrust  of  the  train  directly  into  the  web  of  the  girder. 

President. — I  would  like  to  hear  from  some  of  the  other 
gentlemen  on  this  subject  of  steel  bridges. 

Mr.  Eggleston  (W.  0.). — In  traveling  over  our  line  I 
often  see  what  the  practice  is  on  other  lines.  I  notice  the 
Lackawanna  has  been  doing  a  large  amount  of  heavy  bridge 
work  lately.  They  handle  nearly  all  their  material  ^dth 
wrecking  cars.  They  are  now  erecting  a  bridge  at  South 
Buffalo  over  the  Erie  tracks  and  they  have  a  large  traveler 
there ;  and  on  certain  parts  of  the  bridge  that  they  cannot 
reach  and  handle  successfully,  they  use  the  derrick  with  the 
traveler,  make  hitches  on  the  traveler  and  place  the  metal 
in  place.  On  the  Erie  nearly  all  material  is  unloaded  with 
derrick  cars  and  assembled,  that  is,  the  heavy  parts,  and  I 
think  the  Lehigh  Valley  is  handling  a  great  deal  of  their 
bridge  work  in  that  way. 

Mr.  Heflin. — On  the  Lehigh  Valley  our  truss  bridges  and 
long  girders  are  usually  erected  by  the  bridge  company 
that  furnishes  the  bridge;  they,  as  a  rule,  for  erecting  the 
truss  bridge  use  the  traveler,  but  for  heavy  girders  they 
use  a  gallows  frame  at  each  end,  or  two  steam  cranes  when 
they  can  be  provided.  In  putting  in  small  girder  bridges 
with  our  own  force,  we  usually  put  up  a  crib  or  trestle,  bent 
at  each  abutment  beside  the  old  bridge;  on  this,  with  the 
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steam  derrick,  we  place  our  new  girders,  where  we  assemble 
and  rivet  the  bridge  and  complete  it  with  the  ties  and  guard 
timbers,  then  taking  advantage  of  time  between  trains,  we 
tear  the  old  bridge  out  and  slide  the  new  bridge  in  place, 
the  time  consumed  being  usually  from  one  to  one  and  a 
half  hours. 

As  to  bridge  seats  breaking,  we  have  had  quite  a  number 
break,  owing  to  the  quality  of  the  stone  we  have  in  our 
section  being  poor  for  bridge  seats.  Last  year  we  adopted 
the  plan  of  putting  in  concrete  blocks,  say  16  inches  high, 
two  feet,  three  inches,  to  two  feet,  six  inches,  long.  Of  this 
we  made  blo.cks  for  25  bridges,  then  filled  between  the  blocks 
with  concrete.  These  have  been  in  for  a  year  and  they 
show  no  sign  of  chafing  or  being  cut  by  the  bed-plate  of  the 
bridge.  The  reason  for  making  the  blocks  is  to  keep  from 
having  to  trestle  each  end  of  the  bridge,  should  we  want  to 
raise  the  bridge  or  renew  the  coping,  which  we  often  do. 

As  regards  the  rust  caused  by  the  salt  brine  from  refrig- 
erator cars,  it  is  pretty  hard  to  overcome.  We  had  one 
bridge  that  was  badly  rusted  from  this  cause,  especially  the 
floor  beams  and  stringers.  We  cleaned  it  oflf  as  stated  by 
the  brother,  with  hammer  and  chisels,  then  brushed  it 
thoroughly  with  wire  brushes,  then  gave  it  two  coats  of 
Nobrac  paint,  or  B.  P.  &  S.,  No.  19.  Only  about  four 
months  has  elapsed  since  this  work  was  done  and  the  parts 
appear  nearly  as  bad  as  before.  I  am  of  the  opinion  that 
nothing  short  of  a-sand  is  sufficient  in  cases  of  this  kind 
to  cleanse  the  metal  that  is  brought  in  contact  with  this 
brine.     Once  thoroughly  cleansed,  paint  it  every  year. 

President. — Some  of  the  new  members  here  that  know 
something  about  steel  bridge  work  we  would  like  to  hear 
from  you. 

Mr.  Rettiughouse. — The  remark  made  by  Mr.  Reid  in 
regard  to  covering  stringers  with  sheet  lead,  I  believe  at 
one  of  our  former  meetings,  I  think  it  was  at  Quebec,  the 
subject  was  brought  up  of  covering  the  stringers  with  roof- 
ing preparation.     Some  of  the  members  will  recollect  it.     I 
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was  wondering  if  any  of  us  have  tried  that  experiment  to 
protect  against  the  brine  from  refrigerator  cars. 

Mr.  Beid. — In  regard  to  that,  I  tried  that  also  on  onr 
road,  but  the  wear  of  the  tie  and  stringer  soon  cut  the  paper 
at  the  end  of  the  flange  and  the  sand  and  gravel  drifted 
in  there  and  cut  through  the  paper.  The  paper  was  good 
as  long  as  there  was  anything  left  of  it,  but  it  won't  stand 
the  wear.  It  would  cut  out,  just  about  the  same  as  lead. 
The  lead  gave  out  at  the  edge  of  the  i^ringers,  so  that  it 
was  not  a  success. 

Mr.  Large. — I  was  figuring  a  little  on  this  matter,  not  so 
much  on  account  of  the  brine  or  anything  of  that  kind,  as 
we  do  not  have  anything  of  that  nature  to  contend  with  on 
our  line,  but  for  protection  against  fire. 

Mr.  Perry. — Mr.  President,  I  should  like  to  ask  a  ques- 
tion here,  in  regard  to  the  length  of  the  longest  span  of  riv- 
eted truss  bridges  on  any  of  the  roads  represented  here. 
We  had  the  question  come  up  about  a  pin-connected  truss 
200  feet  long  and  now  I  would  like  to  know  if  there  are  any 
riveted  truss  bridges  that  length,  and,  if  so,  how  are  they 
acting  f 

Mr.  R^id. — ^We  have  one  180  feet  on  the  Lake  Shore. 

Mr.  Large. — The  Pennsylvania  recetitly  erected  one  200 
feet. 

Mr.  Killam. — I  may  say  that  on  the  Intercolonial  Rail- 
way we  have  a  bridge  with  spans  205  feet  long,  all  riveted 
connections.  They  were  built  some  two  years  ago,  and  so 
far  as  I  can  ascertain  are  perfect  up  to  the  present  time. 
Last  year  we  put  up  five  spans  of  213  feet  each  and  they 
are  all  riveted  connections,  and  a  short  time  ago  I  went  over 
that  bridge  after  it  had  been  painted  and  I  found  every- 
thing was  perfect  up  to  this  time.  Now  we  have  six  or 
seven  spans  in  one  bridge  across  the  Grand  Narrows,  245- 
foot  spans,  all  pin  connection,  and  they  are  all  right  so  far 
as  can  be  seen.  But  yet  it  is  a  much  lighter  bridge  than 
is  the  213-feet-over-all  span,  so  that  we  are  really  adopt- 
ing all  riveted  connections  with  our  bridges,  that  is,  for 
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all  new  bridges  being  put  up.  We  have  also  one  bridge 
built  that  was  built  five  years  ago  with  spans  176  feet  long, 
riveted  connections,  and  it  is  perfect  up  to  the  present  time ; 
no  flaws  nor  signs  of  anything  giving  away,  or  anything 
being  wrong ;  no  rivets  loose  nor  anything  wrong  with  this 
bridge;  very  heavy  span,  all  riveted  connections  and  they 
are  all  working  just  as  well  as  the  Grand  Narrows  and  the 
Great  Victoria  bridge,  double  track  with  public  road  or 
street  car  tracks  on  both  outsides.  This  bridge  has  pin  con- 
nections. The  center  span  is  330  feet,  which  is  the  longest ; 
the  others  are  250  feet,  all  pin  connections,  and  they  are 
all  proving  a  success  and  are  satisfactory  so  far  as  I  have 
learned,  so  my  conclusion  is  that  the  fault  comes  in  either 
case  from  want  of  proper  work  in  construction.  If  a  bridge 
is  constructed  right  and  well  proportioned,  it  will  be  all 
right. 

Mr.  Perry. — Is  it  not  your  experience  that  riveted  con- 
nections are  more  rigid  than  pin  connected?  They  appear 
to  be  more  rigid  in  running  over  them  than  the  pin-con- 
nected spans. 

Mr.  Killam. — I  don't  know  if  there  is  any  difference. 
We  have  one  span  over  the  Restigouche  River  that  is  215 
feet  long,  all  riveted  and  but  little  deflection  under  the 
heaviest  engines  that  pass  over  it,  and  with  but  little  vibra- 
tion. All  our  bridges  are  of  that  nature  since  doubling  up 
and  putting  on  new  spans. 

Mr.  Reid. — I  do  n  't  think  there  is  any  question  about  the 
stability  of  a  good  riveted  truss  up  to  any  reasonable  length. 
I  think  the  question  is  one  that  is  readily  determined,  where 
to  cut  out  riveted  trusses  and  put  in  pin  connected.  Pos- 
sibly 180  feet  to  200  feet  is  about  the  limit  we  should  go  on 
a  riveted  truss ;  while  we  may  be  able  to  build  them  longer 
than  that,  I  think  they  would  cost  more,  on  account  of  erec- 
tion, over  200  feet  in  length,  than  pin-connected  trusses. 
At  that  length,  with  modem  loads,  a  pin-connected  bridge 
is  heavy  enough  to  hold  itself  steady. 

Mr.  Mountain. — Mr.  President,  I  am  a  new  member  of 
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the  society,  but  I  would  like  to  say  that  I  know  of  a  draw 
span  on  the  Canadian  Atlantic  355  feet  long.  This  is  a 
riveted  truss  across  the  St.  Lawrence  River  at  Couteau.  All 
the  spans  in  that  are  riveted  truss,  I  think;  some  are  240 
feet  long,  some  217  feet  long,  but  the  draw  span  over  the 
channel  is  356  feet. 

Mr.  Sheldon. — I  would  like  to  ask  the  member,  in  his 
experience,  the  longest  of  field  rivets  which  it  is  practicable 
to  drive. 

Mr.  Reid. — Mr.  President,  I  would  state  that  we  have 
driven  field  rivets  with  five-inch  grip  and  %-inch  in  diam- 
eter. I  think  five  inches  grip,  or  six  inches,  for  a  field  rivet 
one  inch  in  diameter  is  about  the  limit.  I  do  n  't  think  it  is 
good  practice  to  go  beyond  that.  You  can  drive  cold  rivets 
up  to  two  or  two  and  a  half  inches  in  diameter,  10  inches 
long,  but  you  have  got  to  have  powerful  machinery  for 
doing  it.  We  drive  a  good  many  rivets  with  pneumatic 
hammers  and,  of  course,  a  good  many  by  hand.  The  pneu- 
matic hammer,  if  properly  handled,  will  do  better  work  than 
can  be  done  by  hand ;  and  no  doubt  very  much  quicker. 

Mr.  Hudson. — My  experience  is  that  the  pneumatic  ham- 
mer is  much  the  best  on  short  rivets  from  the  fact  that  you 
can  get  in  msjiy  places  where  you  can  not  get  with  the  hand 
hammer,  but  for  long  rivets  I  do  not  believe  you  can  suc- 
cessfully drive  them  with  a  pneumatic  hammer;  at  least, 
that  was  our  experience  with  contract  work.  They  were 
unable  to  get  tight  rivets  when  they  had  chilled  the  ends. 

Mr.  Reid. — ^What  sized  hammer? 

Mr.  Hudson. — Sixteen  pounds. 

^Ir.  Jutton. — I  have  watched  the  two  kinds  of  riveting  a 
great  deal,  and  I  think  the  only  advantage,  or  the  greatest 
advantage,  of  the  air  hammer  as  for  driving  in  tight  places 
where  you  cannot  get  at  the  work  with  a  maul.  Now  as  far 
as  the  cost  is  concerned,  I  think  there  is  but  a  very  little 
difference;  if  an}i;hing,  I  think  it  is  in  favor  of  driving 
rivets  by  hand  rather  than  by  air.  There  is  no  question  at 
all  that  you  can  hit  a  harder  blow  with  a  maul,  and  if  the 
rivets  are  good  and  the  men  are  what  they  ought  to  be,  there 
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is  no  reason  why  you  should  not  get  good  rivets  when  driven 
by  hand. 

Mr.  Hudson. — One  more  objection  to  that  air  hammer  is 
there  are  places  where  you  cannot  get  the  rivets  up  tight; 
you  cannot  do  it  with  an  air  hammer. 

Mr.  Reid. — I  am  of  the  opinion  that  a  pneumatic  ham- 
mer is  all  right  for  any  place  you  can  work  it. 

President. — ^Any  other  phase  of  this  subject  to  be  dis- 
cussed f     If  not,  we  will  pass  to  number  three. 

(No  report  on  numbers  three,  four,  five  and  six.) 

DISCUSSION. 

Mr.  Reid. — In  regard  to  fire  protection  for  bridges,  there 
is  one  method  that  has  been  used  in  the  past,  that  is,-  of 
covering  the  stringers  with  zinc  or  sheet  iron.  I  think  sheet 
iron  of  about  eighteen  gauge  makes  a  pretty  good  fire  pro- 
tection while  it  lasts.  There  is  one  thing,  however,  you 
cannot  see  the  top  of  the  stringer,  making  it  difficult  for 
inspection,  and  also  it  does  not  provide  much  ventilation 
for  the  stringer,  to  dry  it  out.  Of  course,  it  do  n  't  get  so 
much  water  on  the  stringer  as  if  it  was  uncovered. 

Mr.  Rettinghouse. — My  experifence  is,  in  regard  to  the 
protection  of  bridges  and  buildings,  that  it  is  not  so  much 
the  means  of  putting  out  the  fire,  as  the  way  and  means  of 
preventing  it.  One  of  the  principle  things  to  look  after 
is  keeping  the  buildings  scrupulously  clean  in  every  respect 
and  making  frequent,  thorough  inspection  and  keeping  eter- 
nally after  the  person  who  has  charge  of  the  building.  There 
is  a  habit  of  certain  railroads  of  keeping  their  oil  supply  and 
lamp-cleaning  apparatus  in  freight  houses  or  in  freight 
rooms  of  combination  depots,  but  of  late  the  tendency  has 
been  to  have  those  things  away  from  the  buildings  and  to 
erect  special  buildings  for  that  purpose,  which  is  a  very 
good  move.  The  most  of  the  fires  can  be  traced  to  that 
defect  of  not  keeping  the  buildings  clean,  especially  in 
regard  to  the  oil  and  the  taking  care  of  the  oil.    The  same 
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thing:  may  occur  on  bridges.  We  always  make  it  a  point 
to  get  after  the  persons  who  have  charge  of  keeping  the 
surroundings  of  the  bridges  clean.  In  my  personal  case, 
I  have  charge  of  the  entire  maintenance  and  I  tell  the  sec- 
tion foreman  direct,  or  the  roadmaster,  to  keep  after  the 
cleaning  of  the  surroundings  of  the  bridges,  especially  as 
t6  taking  away  dry  grass,  rubbish  of  all  kinds  and  cleaning 
oflp  the  caps  and  stringers  of  the  accumulations  of  waste 
which  will  very  often  be  scattered,  and  I  can  say  that  we 
have  had  very  good  success  in  eliminating  fires. 

Mr.  Cummin. — It  seems  to  me  the  means  depends  on  the 
men  or  the  man  who  has  charge  of  the  building.  We  have 
established  a  rule  on  our  line  of  providing  the  small  local 
stations  with  fire  pails  located  on  the  shelves,  labeled  ''For 
fire  purposes  only.*'  But  on  one  occasion  our  inspector 
came  to  one  station,  found  the  pails  even  full  of  coal  and 
upon  taking  the  matter  up  with  the  agent,  the  agent  said 
he  did  n  ^t  want  to  have  to  go  to  the  coal  bin  so  often.  In 
large  freight  houses  and  such  as  that,  we  provide  lines  of 
hose,  connected  with  valves  so  that  all  they  have  to  do  is 
to  open  the  valve  and  it  is  ready  for  use. 

At  small  freight  houses  we  have  water  barrels,  with  two 
pails  at  each  barrel,  and  on  trestles  we  have  half  barrels 
filled  with  water  and  in  the  winter  time  have  to  w^atch 
them  carefully  in  order  to  keep  the  water  so  it  can  be  used  in 
case  of  fire.  It  is  salt  water,  but  we  have  to  add  more  salt 
to  it.  On  the  Jamaica  Bay  trestle,  which  is  four  miles  long, 
this  last  summer,  we  installed  a  third  rail  system  and  the 
question  came  up  at  once,  a  fellow  do  n  't  want  to  turn  a 
hose  on  that.  Since  installing  the  third  rail  system  on  this 
trestle  we  have  had  100  boxes  made  that  would  hold  about 
half  a  yard  of  sand  each,  water  tight,  with  a  cover  on  them, 
filled  with  dry  sand  and  a  pail  in  the  center,  also  filled 
with  sand,  so  that  if  a  fire  occurs  this  pail  of  sand  in  the 
center  of  this  box  is  all  ready  to  throw  on  the  fire.  We 
also  recently  established  what  you  might  term  a  fire  pro- 
tection force.     One  of  the  retired  chiefs  of  the  Brooklyn 

12 


196 

fire  department,  retired  on  pension  almost  in  the  prime  of 
his  life,  has  charge  of  that  force,  and  he  is  going  around  the 
terminal  stations  drilling  the  men,  not  only  the  day  men 
who  work  there,  but  also  the  night  men,  so  as  to  get  them 
thoroughly  drilled  in  the  use  of  the  fire  apparatus.  A  fire 
apparatus  of  any  description  is  all  right  as  long  as  the  men 
know  how  to  use  it,  but  if  you  have  it  and  the  men  donH 
know  how  to  use  it,  it  is  money  thrown  away. 

Mr.  Clark. — We  have  something  similar  to  what  Mr.  Cum- 
min speaks  of ;  in  each  of  our  depots  we  have  water  barrels 
standing  in  the  waiting-room  and  freight  houses  and  pails, 
supposed  to  be  on  a  shelf,  filled  with  water.  In  freight 
houses  of  any  size  where  we  have  water  connection,  we  have 
hose,  and  at  shops  we  have  lines  of  hose,  etc.,  and  there  is  a 
regular  drill  once  every  week.  The  men  are  called  out  the 
same  as  for  a  fire  and  they  go  through  the  evolutions  the 
same  as  at  an  actual  fire.  On  our  wooden  trestles  we  have 
water  barrels  filled  with  water,  and  it  is  the  section  man's 
job  to  keep  salt  in  the  water  and  keep  in  shape  in  the  winter 
time  so  as  to  be  readily  used. 

Mi\  Cummin. — I  forgot  to  mention  one  thing,  Mr.  Chair- 
man, in  the  case  of  any  station  of  importance  we  do  not 
depend  entirely  on  the  water  pails,  but  we  have  fire  extin- 
guishers outside  of  the  regular  fire  apparatus,  and  our  expe- 
rience has  been  that  the  quicker  you  get  at  a  fire  the  better. 
I  think  the  statistics  will  show  that  more  fires  have  been 
put  out  by  fire  extinguishers  than  by  steam  fire  engines, 
for  the  same  reason  that  you  can  get  at  it  quicker ;  but  as  I 
said  in  the  fii-st  place,  it  depends  a  great  deal  upon  the  men 
in  charge.  You  will  find  if  you  should  travel  round  with 
an  insurance  inspector,  some  very  peculiar  instances.  I 
heard  of  one  case  where  an  agent  had  six  water  pails  and 
for  two  years  when  the  inspector  went  there  he  found  them 
empty  and  the  last  time  the  agent  said,  **You  will  never 
catch  me  that  way  again;  those  pails  will  be  filled."  The 
following  year  he  went  around  there  and  the  agent  saw  the 
inspector  and  he  came  out  and  said,  **I  am  all  ready  for 
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you  this  time."  He  looked  at  them  and  they  were  filled 
sure  enough.  The  pails  were  full  of  water,  but  they  were 
securely  fastened  with  a  chain  and  padlock,  and  the  in- 
spector asked  him  for  the  key  and  the  agent  could  not  find 
it  and  went  out  and  called  in  his  assistant.  He  said,  ''Jim, 
where  is  the  key  of  this  lockt"  Jim  hunted  around  about 
twenty  minutes,  but  couldn't  find  the  key.  Now  that  is 
fire  protection  in  a  railroad  station.  There  was  another 
place  in  a  signal  tower.  He  went  upstairs  in  the  tower  and 
looked  around  and  the  inspector  said  to  the  operator,  **Have 
you  fire  protection  heret"  The  operator  replied,  **0h,  yes, 
I  am  aU  fixed  for  that.  There  is  a  ladder  right  outside  that 
window;  they  can't  fool  me  on  the  stairs.*'  There  was 
another  case  at  some  shops  where  they  had  water  barrels, 
and  the  same  case  occurred  there.  He  found  the  barrels 
empty.  The  party  in  charge  said  the  hostlers  used  the 
water.  He  told  him  it  was  his  business  to  keep  the  barrels 
filled  and  he  said,  *'I  will  have  them  filled  for  you  next 
year."  The  next  year  the  inspector  went  round  and  every 
barrel  was  filled  and  he  asked  him  what  method  he  had 
adopted.  **0h,"  he  said,  *'I  fooled  them  this  time;  I  filled 
them  up  to  within  six  inches  of  the  top  with  water  and 
then  put  in  kerosene  oil  and  they  got  on  to  it  and  would  not 
touch  it."  So  I  want  to  know  what  you  are  going  to  do 
about  fire  protection. 

Mr.  Killam. — I  may  say  that  fire  protection  is  quite  an 
important  subject.  I  have  listened  to  Mr.  Cummin  as  to 
the  various  methods  to  comply  with  it,  or  rather  to  get  clear 
of  carrying  out  the  instructions.  I  may  say,  along  the  line, 
the  bridges,  if  they  are  two  or  three  or  four  spans  in  length, 
we  have  casks  which  are  kept  filled  with  water  and  the  sec- 
tion men  are  required  to  keep  them  filled  and  any  time  they 
are  found  not  filled  they  are  reported  and  they  are  fined 
one  dollar  apiece. 

Mr.  Canty. — It  occurs  to  me  that  considerable  trouble 
may  be  avoided  by  protecting  floors  under  stoves.  On  our 
road  the  insurance  people  get  after  us  sharply  if  we  do  not 
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provide  metal,  brick  or  concrete  lining  under  all  heaters. 
We  were  very  much  surprised  lately  on  my  division  when 
floors  in  many  of  our  buildings  were  found  unprotected. 
Such  defects  will  accumulate  unless  special  attention  is  paid 
to  the  matter.  Without  protection  of  this  sort  there  is 
always  danger  of  fire.  Practically  all  the  fires  which  we 
have  had  lately  in  small  buildings  were  caused  by  defective 
setting  of  heaters.  The  insurance  people  also  watch  very 
closely  on  our  road  in  regard  to  keeping  record  rooms  of 
freight  offices  clean.  Sometimes  we  find  that  tissue  copies 
of  way-bills  are  thrown  on  the  floors  in  a  disorderly  man- 
ner. This  may  be  prevented  by  providing  sufficient  pigeon- 
holes and  shelves  for  records. 

Mr.  Pickering. — I  have  not  listened  to  the  discussion, 
owing  to  other  business,  but  I  might  say  that  we  have  a 
great  many  shingle  roofs  on  the  section  of  the  road  I  am  in 
charge  of,  where  we  have  whitewashed  the  roof  as  a  pro- 
tection against  fire,  and,  in  fact,  the  insurance  people  have 
required  several  buildings  within  the  last  year  whitewashed. 
This  is  quite  a  good  protection  and  is  also  a  good  thing  for 
the  shingles.  It  preserves  them  as  well  as  protects  them 
against  fire. 

Mr.  Clark. — There  is  one  little  point  in  the  matter  of  fire 
protection  around  stations  and  that  is  the  accumulation  of 
old  records.  With  most  companies  they  require  the  keep- 
ing of  records  of  stations  for  seven  years.  You  take  a  sta- 
tion that  does,  say  from  $100  to  $150  business  a  month  and 
the  accumulation  of  old  records  for  seven  years  amounts  to 
quite  a  lot  of  paper.  On  an  inspection  tour  some  years  ago 
I  happened  to  go  in  the  upper  story  of  a  freight  department 
building,  which  was  quite  a  large  one,  and  that  entire  upper 
story,  clear  to  the  roof,  was  filled  fuU  of  tissue  copies  of 
way-bills.  I  do  not  think  there  was  less  than  one  or  two 
carloads  of  stuff  in  that  upper  story.  I  think  it  would  be 
a  good  protection  if  the  record  room  was  made  separate 
from  the  station,  where  records  could  be  kept  more  neatly 
and  more  convenient,  and  a  great  deal  safer  in  case  of  fire. 

As  to  the  subject  of  fire  extinguishers,  our  people  issued 
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an  order  a  few  days  ago  that  all  extinguishers  had  to  be 
recharged  every  six  months  and  with  a  notice  to  send  them 
in  after  six  months  to  headquarters  and  have  them  re- 
charged and  sent  out  again.  That  is  necessary,  I  think,  in 
order  to  keep  the  hand  fire  extinguishers  in  good  shape.  I 
don't  think  after  they  run  a  certain  length  of  time  that 
the  ordinary  mixture  amounts  to  anything  in  case  of  a  fire. 

Mr.  Cummin. — ^With  us,  in  regard  to  fire  extinguishers, 
every  time  they  are  recharged  there  is  a  tag  put  on,  with 
the  date,  so  you  can  always  tell  when  last  filled. 

President. — We  will  now  pass  this  subject  on  account  of 
the  lateness  of  the  hour  and  take  up  some  of  the  others. 

(No  report  on  subject  number  seven.) 


PRESERVATIVES  FOR  WOOD  AND  METAL. 

(Subject  No.  8.) 
REPORT  OF  COMMITTEE. 

West  Oakland,  Cal.,  August  17,  1905. 

To  the  AsiitH:iation  of  Railway  Superintendents  of  Bridges  and  Buildings: 

We,  the  Committee  on  Preservatives  for  Wood  and  Metal,  beg  to 
submit  the  following: 

As  chairman  of  the  con^uittee,  I  will  state  that  outside  of  the  lib- 
eral assistance  from  Mr.  J.  F.  Parker  of  the  A.  T.  &  S.  F.  Ry.  of 
San  Bernardino,  Cal.,  there  have  been  no  contributions.  I  was  very 
much  in  hopes  the  committee  would  take  hold  of  this  most  impor- 
tant question  and  give  us  the  benefit  of  their  experience.  Personally, 
my  experience  has  been  confined  wholly  to  the  treatment  of  timber. 
Therefore  I  am  not  able  to  give  much  of  interest  as  to  the  outcome 
of  the  material  after  being  placed  in  the  structure.  I  had  depended 
largely  on  the  other  members  giving  me  their  information  ;  but,  as 
it  failed  to  materialize,  I  will  confine  my  remarks,  which  are  brief, 
to  the  treatment  of  timber  alone. 

The  subject  of  wood  preservation  is  one  that  requires  a  great  deal 
of  discussion  and  study  to  be  thoroughly  understood ;  even  then 
complexiug  questions  keep  arising  continually.  Conditions  vary  so  . 
in  different  locations  that  one  form  of  treatment  that  is  successful 
in  some  certain  place  would  be  an  utter  failure  in  others.  There  is 
a  too  common  error  of  trying  to  make  one  standard  form  of  treat- 
ment cover  all  conditions. 

It  has  been  carried  on  in  this  country  upward  of  thirty  years,  and 
quite  extensively  in  the  last  ten  years.  The  demand  for  good  chem- 
ically treated  structural  timber  is  increasing  as  the  forest  supply 
decreases  and  prices  advance. 

Numerous  processes  have  been  tried,  some  having  been  successful 
under  certain  conditions,  others  utter  failures ;  some,  perhaps,  would 
have  been  more  successful  had  they  been  properly  applied  by  some 
one  conversant  with  the  principles  of  wood  preserv^ation,  knowing 
the  character  and  construction  of  wood.  Too  many  have  an  idea 
that  to  preserve  wood  a  certain  routine  of  work  has  to  be  complied 
with  and  stop  at  that, — such  as  placing  a  charge  in  a  cylinder, 
steaming  it  for  a  given  length  of  time,  running  a  vacuum  up  to  so 
many  inches  for  another  given  length  of  time,  to  then  apply  the 
preservative  fluid  and  pump  into  the  charge  under  pressure  a  given 
amount.  When  this  is  completed  the  charge  is  taken  out  and 
another  one  run  in  and  treated  in  exactly  the  same  manner.  No 
attention  is  paid  to  the  condition  of  the  material  either  before  or  ' 
after  treatment.  The  required  routine  has  been  fulfilled  and  that  is 
all  that  is  necessary. 

A  great  many  railway  concerns  and  others  also  submit  specifica- 
tions to  contractors  to  furnish  a  treated  material  and  outline  a  rou- 
tine of  treatment  to  be  carried  out,  never  taking  into  consideration 
the  character  and  condition  of  the  wood  before  treatment,  but  are 
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always  careful  to  wind  np  the  last  clause  in  the  specification  read- 
ing about  this  way  :  *'  Any  piles  or  timbers  broken  or  injored  while 
being  treated  by  careless  handling,  or  checked  by  overheating,  will 
be  rejected  and  the  contractors  must  substitute  new  ones  therefor 
or  the  original  cost  of  such  broken  or  injured  piles  or  timbers  will 
be  deducted  from  the  amount  due  him  on  the  contract." 

The  specifications  are  submitted  and  an  inspector  placed  on  a 
treating  plant  to  see  that  they  are  complied  with.  In  fact,  the 
whole  work  is  done  under  his  guiduice  and  instruction  and  when 
material  comes  out  ruined  the  contractor  has  to  stand  the  loss. 

Wood  preservation,  to  be  thoroughly  successful,  must  be  looked 
at  from  a  more  scientific  standpoint  in  the  future  than  in  the  past. 
It  must  be  something  more  than  a  mere  mechanical  operation. 

Ohmatic  and  soil  conctitions  and  characters  of  the  woods  for  treat- 
ment yrill  have  to  be  carefully  studied,  and  all  the  surrounding  con- 
ditions governing  the  life  of  wood  in  the  localities  in  which  it  is  to 
be  placed  taken  into  consideration  in  order  that  a  treatment  may  be 
applied  to  suit  such  conditions. 

Of  all  the  different  processes  used  in  this  country  the  most  uni- 
versally used  is  the  deiad  oil  of  coal  tar  or  creosoting  process  and  the 
zinc  chloride  or  burnettizing  process,  the  latter  being  used  almost 
exclusively  for  the  preser%'ation  of  ties.  The  creosoting  process  is 
coming  into  almost  universal  use  for  the  treatment  of  piling  and 
'  timber  for  salt  water  work,  as  a  prevention  against  marine  insects, 
which  are  very  active,  especially  in  southern  countries.  It  is  also 
being  used  to  a  large  extent  on  all  pile  and  timber  trestles  as  a  pre- 
servative against  decay.  To  a  large  extent  it  has  been  successful, 
but  not  as  much  as  it  should  have  been,  owing  to  the  fact  that  lots 
of  the  work  was  done  in  a  careless  manner  and  possibly  with  a  cre- 
osote oil  that  did  not  contain  the  proper  ingredients  for  the  pre- 
vention of  decay  or  the  attack  of  marine  insects. 

Different  ways  of  applying  the  creosoting  process  have  been  tried, 
and  the  one  most  in  use  at  the  present  time  is  that  of  first  steaming 
the  timber  with  live  steam  to  liquify  all  resinous  matter  and  evap- 
orate the  sap  and  moisture  contained.  A  vacuum  pump  is  then 
applied  and  vacuum  being  carried  for  a  given  length  of  time,  main- 
taining heat  in  the  cylinder  by  means  of  superheated  steam  circu- 
lating through  heating  pipes  distributed  throughout  the  sides  and 
bottom  of  cylinders ;  to  them  apply  the  creosote  oil  under  pressure. 
In  treating  the  softer  pines,  such  as  Loblolly,  short-leafed  and  long- 
leafed  yellow  pine,  this  process  is  fairly  successful  on  account  of  the 
timber  being  open  grained  and  easy  of  access  for  i)enetration  of 
heat ;  also  on  account  of  there  being  a  great  deal  of  elasticity  in 
the  character  of  wood,  allowing  of  considerable  shrinking  during 
the  seasoning  process  without  badly  checking  or  splitting  of  the 
timber.  With  the  more  firm  and  closer-grained  woods,  such  as 
Oregon  pine,  red  fir,  etc. ,  especially  when  the  piles  and  timber  are 
of  large  dimensions,  the  steaming  and  the  vacuum  process  is  a  com- 
plete failure,  on  account  of  the  heat  having  to  be  carried  to  such  an 
extent  in  order  to  reach  the  center  of  the  timber  so  it  can  be  thor- 
oughly sterilized.  The  outcome  of  this  treatment  is  that  the  timber 
is  charred  to  such  an  extent  in  order  to  get  it  dry,  or  that  there  was 
not  enough  elasticity  in  the  wood  to  permit  the  shrinkage,  thereby 
splitting  and  checking  the  wood  to  such  an  extent  that  it  is  useless 
for  being  placed  in  any  structure. 

It  has  been  found  that  these  firmer  woods  can  be  treated  success- 
fully by  using  a  process  similar  to  Boulton's  method ;  that  is,  of 
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lK>iliug  the  timber  in  oil,  thus  ofiing  the  oil  as  a  medinm  for  convey- 
ing the  heat  to  the  timber,  instead  of  applying  it  direct  as  when 
live  steam  is  nsed. 

The  process  varies  from  the  Bonlton  method  by  eliminating  the 
nse  of  a  vacnnm  pump  for  drawing  off  the  vapor,  as  it  comes  off  of 
its  own  accord,  discharging  into  a  surface  condenser  through  which 
cold  water  is  circulating,  thus  creating  its  own  vacuum.  The  vapor 
after  becoming  condensed  is  deposited  in  a  hot  well,  and  by  having 
a  gauge  glass  attached  close  attention  can  be  kept  of  moisture  being 
extracted  from  the  charge  under  treatment  in  order  to  determine 
the  dryness  thereof. 

Treating  in  this  manner  is  applicable  to  all  classes  of  timber,  both 
close  and  open  grained.  It  takes  no  longer  than  the  steaming  and 
vacuum  process  and  there  is  no  liability  of  affecting  the  tensil 
strength  of  the  material  as  the  desired  result  can  be  obtained  with 
very  low  temperature,  not  running  over  220  degrees  Fahr.,  when 
witn  the  steaming  process,  to  get  the  same  result,  the  temperature 
would  have  to  be  carried  to  280  or  800  degrees  Fahr.,  which  is  detri- 
mental to  the  wood  liber. 

Following  is  the  report  from  Mr.  J.  F.  Parker,  general  foreman, 
B.  &  B.  Dept.,  Los  Angeles  Div.,  A.  T.  &  S.  F.  Ry.  Co. : 

As  a  member  of  the  CJommittee  on  Preservatives  for  Wood  and 
Metal,  I  beg  to  submit  the  following,  which  is  the  best  information 
I  can  furnish,  and  I  hope  it  will  help  you  in  making  your  report  to 
our  Association : 

I  have  been  with  the  Santa  Fe  Railroad  for  the  past  twenty-three 
years  in  Southern  California,  and  all  the  experience  I  have  had  with 
preservatives  for  wood  and  metal  has  been  here.  Formerly  we  used 
redwood  where  wood  came  in  contact  with  the  ground,  but  of  late 
years,  on  account  of  redwood  becoming  scarce,  of  poor  quality,  and 
of  high  prices,  Oregon  pine  has  taken  its  place,  which  is  short  lived 
^vithout  the  application  of  some  preservative. 

We  have  used  creosoted  piling  in  both  bridge  and  wharf  construc- 
tion with  good  results.  In  Santa  Fe  wharf  at  San  Diego  we  have 
some  Oregon  pine  creosoted  piles  still  in  service  which  were  driven 
in  1887.  There  the  limnoria  is  very  destructive,  while  the  torredo 
gives  us  very  little  trouble.  We  have  tried  several  methods  and 
expended  considerable  exi)erimentiug  on  pile  protections  for  wharves 
without  success,  and  we  are  now  encasing  them  in  a  cement  mortar 
jacket  2  and  2^2  inches  thick  from  the  mud  up  to  high  water  line. 
This  is  expensive,  costing  $1.10  "per  lineal  foot,  but  it  does  the  busi- 
ness. We  use  Gillingham  cement,  one  part,  and  line  sand,  two 
parts,  mixed  with  salt  water.  It  is  handled  by  divers,  using  sheet 
iron  casings  about  three  feet  long,  and  when  one  is  filled  another  is 
placed  above  it,  building  up  in  this  way  to  the  desired  height,  the 
mortar  being  lowered  in  buckets  to  the  divers. 

In  about  six  days  the  cement  is  set  enough  to  allow  the  cases  to 
be  taken  off.  As  a  preservative  for  piling  and  timber  in  bridges,  of 
course  creosoting  is  the  real  thing.  We  have  some  piles  with  this 
treating  which  have  already  outlasted  two  sets  of  untreated  piles. 
We  have  also  found  that  salt  is  an  excellent  preservative  for  piles 
and  timber  when  placed  in  contact  with  the  ground,  by  using  old 
material  from  the  wharf  at  San  Diego,  which  had  been  soaked  in 
salt  water  for  a  number  of  years.  The  water  in  the  bay  is  very  salt, 
as  there  are  no  running  rivers  emptying  into  it. 


203 

Of  late  years  we  have  extensively  used  cmde  oil  in  bridge  repair 
leork,  on  framed  bents  and  decks,  also  on  wooden  spans,  with  exoel- 
wnt  results.  The  oil  being  applied  heavily  with  brushes  it  adds 
very  little  to  the  labor  cost,  as  the  oil  is  cheap  and  is  slapped  on  by 
the  cheapest  men  in  a  gang.  It  penetrates  the  wood  and  preventis 
rotting  and  checking. 

At  one  time  we  used  coal  tar,  but  found  it  was  not  a  success,  as  it 
formed  an  outside  coat,  closed  the  pores  of  the  wood  ana  caused  dry 
rot  inride. 

Our  experience  here  with  preservatives  for  metal  has  not  been 
very  extensive.  We  commenced  the  erection  of  steel  bridges  here 
in  1896  and  used  a  paint  composed  of  crude  oil  and  asphaltum 
heated  together.  This  was  not  a  success  and  afterwards  cost  more 
to  remove  it  than  the  original  work.  This  composition  chills  very 
quickly,  and  in  the  early  morning  and  in  the  latter  part  of  the  day 
the  workmen  would  get  it  on  too  thick,  and  in  the  middle  of  the 
day  when  the  metal  and  weather  was  warm  they  would  got  it  on 
too  thin.  We  also  painted  steel  tanks  with  this  preparation.  In 
hot  weather  it  becomes  soft  and  runs  down  to  angles  and  shelves  on 
bridges,  gets  filled  with  dust  and  dirt  and  forms  a  substance  to  hold 
moisture  and  rust  the  steel. 

On  all  our  structures  where  this  was  we  have  cleaned  it  off  quite 
thoroughly  and  applied  *'  Silica  Aluminum  Paint "  (a  locally  man- 
ufactured paint  made  from  volcanic  rock  and  boiled  linseed  oil), 
and  common  **  Brown  Mineral "  paint  with  fairly  ffood  results. 

In  1897  we  painted  a  large  oil  ston^  tank  witn  the  latter,  two 
coats,  using  an  air  spraying  nozzle.  This  tank  is  at  Los  Angeles 
and  it  is  in  good  conation  today. 

Three  years  ago  we  painted  a  38,000-barrel  oil  storage  tank  with 
red  lead  paint;  this  is  wearing  splendidly.  We  have  never  used 
any  of  the  patent  paints  which  are  so  extensively  advertised. 

Respectfully  submitted, 

F.  D.  Beal, 

Ouiirman. 
J.  F.  Parker, 

Member  of  Committee. 


WRITTEN    DISCUSSION    ON    PRESERVATIVES    FOR 

WOOD  AND  METAL. 

(Subject  No.  8.) 

BT  J.   P.   SNOW,    BRIDGE    ENGINEER    BORTON  ft  MAINE  RAILROAD. 

There  is  much  that  may  be  said  on  this  subject.  The  price  of 
lumber  is  increasing  so  fast  that  the  matter  of  prolonging  the  life  of 
timber  in  structures  will  soon  force  itself  upon  the  attention  of  rail- 
road managers. 

It  is  expecting  a  great  deal  of  a  preservative  to  indefinitely  pre- 
serve timber  that  is  unprotected  from  weather  conditions.  Nature 
provides  for  the  decay  and  decomposition  of  timber  when  its  circu- 
lation of  sap  is  stopped.  It  is  a  difficult  proposition  to  entirely 
counteract  nature's  laws ;  but  their  operation  can  be  retarded  and 
the  life  of  timber  prolonged  by  careful  attention. 
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The  ordinary  wet  and  dry  rot  in  timber  is  caused  by  the  growth, 
in  the  wood  of  a  myceliam  fnngns.  Its  growth  is  not  very  nnlike 
oanoer  in  the  human  system.  Its  seeds  or  spores  penetrate  timber 
as  soon  as  it  is  sawed  and  possibly  while  the  trees  are  growing. 
They  remain  dormant  if  the  timber  is  perfectly  dry  or  if  it  is  im- 
mersed in  water  or  kept  frozen.  Warmth  and  moisture  promote 
its  growth.  The  action  of  the  common  preservatives  is  to  poison 
the  wood  so  that  the  spores  do  not  germinate.  To  sterilize  the  tim- 
ber and  impregnate  it  so  as  to  insure  it  for  a  long  term  of  years 
against  decay,  is  expensive  ;  and  it  is  doubtful  if  it  pays  under  the 
present  system  of  railroad  maintenance,  where  radical  changes 
occur  every  few  years,  which  demand  the  renewal  of  structures 
from  other  causes  than  decay. 

It  seems  to  me  that  good  judgment  in  the  selection  of  timber  and 
the  partial  protection  of  that  most  exposed,  with  a  view  to  prolong- 
ing the  natural  life  of  the  structure,  say  for  one  and  one  half  the 
usual  period,  is  likely  to  produce  more  beneficial  results  than  the 
advocacy  of  costly  preserving  methods. 

To  begin  with  ties :  In  every  lot  there  will  be  those  which  are  not 
so  good  as  the  best,  but  too  good  to  reject.  These,  including  the 
sappy  and  open-grained  ones,  should  be  sorted  out  and  used  on  the 
short  bridges,  or,  if  only  one  long  bridge  is  being  retied,  should  be 
put  togethei  at  one  end  of  the  bridge,  with  the  idea  of  their  not  last- 
ing so  long  as  the  rest.  A  similar  selection  of  trestle  stringer  tim- 
bers will  result  in  prolonged  life  of  the  part  made  of  better  timber. 
We  all  know  of  the  renewal  of  the  whole  of  many  structures  on  ac- 
count of  a  few  decayed  sticks. 

It  is  well  known  that  timbers  in  a  vertical  position  will  last  much 
longer  than  horizontal  ones.  On  this  account  the  posts  of  framed 
trestles  will  last  much  longer  than  the  caps.  If  we  cover  the  caps 
with  zinc  their  life  will  be  prolonged  to  match  the  posts.  Horizon- 
tal timbers  suffer  much  from  sun  checks,  which  serve  as  inlets  for 
water,  to  feed  the  growth  of  the  mycelium  fungus.  If  the  tops  of 
such  timbers  are  mopped  with  a  penetrating,  non-drying  oil  it  will 
prevent  much  of  this  checking ;  and,  if  this  oil  is  at  the  same  time 
antiseptic  and  non-volatile  it  will  do  much  to  retard  decay. 

A  wash  that  can  be  mopped  onto  timber  after  it  is  framed,  that 
will  do  some  good,  is  a  great  desideratum.  It  can  be  used  with 
little  cost  and  will  be  approved  and  allowed  by  the  railroad  man- 
agement when  more  costly  treating  will  not.  Many  such  washes 
are  advertised,  but  they  are  useless  unless  used  with  good  judgment. 
Creosotes  eat  out  iron  and  are  wasted  i*apidly  in  the  sun.  Salts  of 
many  kinds  are  dissolvable  in  water  and  hence  will  be  washed  out 
by  the  rain.  A  solution  of  paraffin  has  been  used  to  a  considerable 
extent  by  the  Boston  &  Maine  road  and  the  City  of  Boston  on  bridge 
planking  which  is  covered  with  sand  and  paved.  This  has  been  re- 
moved in  perfectly  sound  condition  after  20  years'  service.  It,  how- 
ever, is  not  recommended  for  exposed  timber,  as  the  sun  and  rain 
destroy  its  efficiency.  An  emulsion  of  paraffin  or  other  antiseptic 
oil  that  will  spread  easily,  penetrate  well,  and  neither  dry  up,  vmsh 
out  nor  form  a  coating  on  the  timber,  is  greatly  to  be  desired. 

It  is  to  be  hoped  that  the  members  will  put  their  experience  on 
record  through  the  medium  of  our  standing  committee  on  this  sub- 
ject, so  that  something  of  value  may  be  learned. 

(No  report  on  subject  number  nine.) 


RECORDS  AND  ACCOUNTS. 

(Subject  No.  10.) 

REPORT  OF  COMMITTEE. 

Enid,  Okla.,  October  14,  1905. 

To  the  Association  of  Railway  guperintendents  of  Bridges  and 
Buildings : 

Gentlemen:  We,  the  Committee  on  Records  and  Accounts,  beg 
to  submit  the  following: 

As  chairman  of  the  committee,  I  will  state  that  outside  of  the 
liberal  assistance  from  two  of  my  colleagues,  there  has  been  no 
contribution  of  data  on  this  subject.  There  has  been  a  great  deal 
said  on  this  subject  at  former  meetings  of  the  Association  and 
it  leaves  very  little  for  your  committee  to  say.  The  scope  of 
records  and  accounts  is  rather  broad  and,  on  the  presumption 
that  it  Wiould  really  be  as  far  as  the  Association  wishes  to  go 
into  the  subject  at  one  time,  we,  the  committee,  submit  our  views 
on  proper  accounting,  which  means  the  best  manner  of  book- 
keeping without  having  to  deal  with  speculative  profits  or  losses 
or  variation  of  values,  and  this  in  a  way  that  the  receipts  by  the 
department  .in  certain  values  as  debits  against  it  may,  at  all 
times,  balance  with  the  distribution  of  such  values  as  credits 
to  it. 

With  the  additional  accounting  of  stock  of  material  on  hand, 
this  latter*  either  by  stockbook  or  inventory,  we  find  from  gen- 
eral observation  that  there  are  hardly  any  two  roads  that  keep 
these  accounts  just  the  same.  We  think  that  in  many  cases  there 
is  entirely  too  much  bookkeeping  placed  on  the  foreman  that 
takes  too  much  of  his  time  from  his  other  duties.  Important  to 
be  noted,  is  that  forms  should  be  as  few  and  as  simple  as  pos- 
sible. Whatever  system  is  adopted,  it  should  be  strictly  adhered 
to,  not  only  by  the  foreman,  but  by  the  office  force  as  well. 

Do  not  allow  your  office  to  establish  any  arbitrary  rules  for 
the  foreman  without  your  approval,  and  do  not  approve  them 
until  you  have  satisfied  yourself  that  they  are  necessary.  What- 
ever office  force  is  maintained,  it  is  of  great  importance  for  the 
proper  accounting  that  the  chief  clerk  has  some  practical  idea  or 
knowledge  of  material  and  construction.  Educate  your  foreman 
to  neat  and  proper  accounting  and  reporting.  Insist  on  all  forms 
being  used  for  the  transaction  of  the  business  for  which  they 
were  intended,  eschewing  all  reports  on  odds  and  ends  of  slips 
of  paper  or  letter  heads. 

For  successful  accounting,  it  would  be  well  not  to  readjust 
material  prices  too  often,  this  referring  to  stock  material;  prices 
should  be  arranged  to  be  good  in  accounting  for  one  year,  and  be 
readjusted  at  time  of  taking  annual  inventory,  for  the  same 
reason;  all  serviceable  second-hand  material,  if  to  be  considered 
at  a  valuation,  should  be  carried  in  accounting  as  simple  as  pos- 
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sible,  crediting  structure  from  which  it  is  taken,  in  the  aggregate 
at  one  fixed  price  for  each  class  of  material  and  charged  out  again 
in  the  same  manner  and  at  same  rate.  For  example:  Not  so  many 
prices,  but  feet  in  board  measure,  or  so  many  pounds  of  cast,  or 
so  many  pounds  of  wrought  iron. 

In  conclusion,  I  will  say  as  chairman  of  this  committee,  that 
I  have  not  had  the  time  to  devote  to  this  report  that  I  would 
like  to  have  had,  on  account  of  my  work  taking  up  all  of  my 
time.  Our  replies  are  too  few  to  draw  any  general  conclusions 
from,  and  a  first  report  cannot  be  in  any  way  complete,  but  it  is 
hoped  that  the  foregoing  may  lead  to  profitable  discussions  and 
the  way  to  more  efficient  work  in  the  future. 

Respectfully  submitted, 

H.  M.  Hkxson,  Chairman. 

R.  C.  Sattley, 

Ed  Gag  n on, 

e.  r.  fujben. 


Spooner,  Wis.,  September  26,  1905. 
Mb.  J.  N.  Pennell, 

Supt.  B.  6  B.,  L.  E.  6  W.  Ry.,  Tipton,  Ind. 

Dear  Sir:  In  answer  to  inquiries  as  to  best  method  in  repairing 
roof  of  any  kind,  will  say: 

First—On  my  district  we  have  a  large  amount  of  gravel  roofs 
on  a  number  of  engine  houses  where  those  roofs  have  been  laid 
with  4-ply  tar  felt  and  the  best  of  material  and  work  done  in 
season  before  frost  has  set  in.  Those  roofs  have  given  us  very 
little  trouble  and  where  the  gravel  has  commenced  to  show  bare- 
ness the  loose  gravel  should  be  cleaned  off  thoroughly  and  pitch 
and  clean  gravel  put  back.  If  those  defective  spots  are  not  taken 
in  time  they  will  show  up  leaky  and  the  elements  will  cut  the 
paper  so  it  has  to  be  renewed.  Therefore;  I  would  recommend 
frequent  inspection  and  patching  for  those  kinds  of  roof. 

Repair  slate  roof  by  removing  the  broken  slates  and  use  a 
slate  ripper  to  cut  the  nails,  which  should  be  copper;  then  we 
use  copper  or  galvanized  strips  and  nail  on  the  sheathing,  allow* 
•ing  a  projection  of  %-inch  below  the  bottom  of  the  slate,  and 
when  new  slate  has  been  put  in  place,  bend  bottom  up  over  the 
slate  so  strips  hold  the  slate  in  place. 

Tin  roof;  we  have  one  on  an  elevator  that  has  been  on  since 
1886  and  if  we  give  it  a  good  coat  of  paint  every  three  (3)  years 
It  will  not  give  us  any  trouble.  If  it  plays  out,  the  only  way  is 
to  put  on  a  patch,  as  we  generally  call  the  old  way. 

I  have  on  my  district  quite  a  few  roofs  laid  with  Lap  Seal 
Improved  Asbestos.  None  of  them  are  over  five  years  old  and 
have  so  far  showed  no  leaks.  Those  roofs  have  to  be  coated 
every  three  (3)  years,  as  I  think  that  is  the  only  way  to  preserve 
the  life  of  this  kind  of  roof. 

Yours  respectfully, 

G.  Larson, 

Superintendent  Bridges  and  Buildings,  Minneapolis  d  Omaha 
Raihcay  Co. 
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DISCUSSION. 

Mr.  Keid. — Along  the  Hue  of  records  and  accounts,  on 
the  Lake  Shore  we  have  what  we  call  bridge  inspection 
books,  containing  a  record  of  the  bridges  and  made  up  in 
the  form  of  little  handbooks,  pocket  size,  convenient  for 
making  notes  while  right  on  the  spot.  In  going  over  the 
work  the  inspector  makes  his  notes  in  the  book  and  then 
either  myself  or  my  assistant  takes  the  books  and  makes  up 
work  orders  from  them,  and  wherever  it  is  necessary  to 
secure  a  special  authority  to  do  the  -work,  as  in  the  case  of 
some  renewals  and  things  of  that  kind,  we  make  up  such 
lists  and  turn  them  in  and  after  they  have  been  approved, 
make  up  the  working  orders.  Then  in  addition  to  this 
record  we  have  plans,  detailed  plans  and  working  drawings 
of  all  iron  bridges,  as  we  get  all  those  at  the  time  the 
bridges  are  built,  so  that  with  our  plans  of  the  iron  bridges 
and  our  bridge  record  books,  which  show  the  physical  con- 
dition of  the  bridges,  as  well  as  the  changes  made  since 
putting  them  in,  relative  to  stringers,  renewal  of  the  caps, 
ties,  etc.,  and  other  changes,  we  have  a  very  complete  record 
of  our  bridges.  We  also  have  a  record  of  the  culverts  as 
to  their  size,  length,  etc. 

.  President. — I  think  that  if  the  committee  should  decide 
to  continue  this  subject  next  year  they  will  find  a  great  deal 
of  interest  can  be  brought  out.  The  Maintenance  of  Way 
Association  have  been  working  on  it  for  some  time  and  we 
might  profit  by  looking  over  some  of  their  reports.  I  wish 
to  say  in  a  general  way  that  if  our  members  will  avail  them- 
selves of  the  opportunity  of  looking  over  the  proceedings 
of  the  Maintenance  of  Way  Association,  they  will  find  quite 
a  number  of  topics  in  the  same  line  as  our  work,  from  which 
a  great  deal  of  good  may  be  obtained.  Anything  further 
on  this  subject — the  last  one  for  discussion? 

Mr.  Killam. — On  our  road,  the  Intercolonial  Railway,  we 
have  14  divisions  or  sections,  I  have  a  book — it  is  about  100 
or  120  pages,  about  five  by  nine  inches,  and  I  start  in  at 
one  end  of  the  line  and  go  to  the  other  end,  always  east- 
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ward.  In  the  book  is  marked  the  dates  when  I  am  at  each 
structure ;  I  take  each  one  as  I  come  to  it  and  note  what  I 
find  as  to  what  condition  it  is  in,  etc.  I  have  written  down 
in  that  book  before  I  start,  on  the  different  pages,  just  what 
structure  I  am  coming  to,  what  kind  it  is,  whether  pipe 
culvert  or  box  culvert  or  iron  bridge,  length  of  spans,  etc., 
so  that  this  book  shows  just  what  structure  I  am  coming  to, 
and  I  proceed  from  division  to  division  until  I  get  over  the 
entire  system.  I  also  have  a  book  for  the  buildings,  in 
which  I  note  everything  in  connection  with  the  buildings; 
the  condition  they  are  in  and  what  is  necessary  to  be  done, 
and  when  anything  is  dangerous  or  w^ants  immediate  at- 
tention I  report  it  at  once.  But  anything  that  is  ordinary 
or  which  does  not  call  for  special  attention  I  say  nothing 
about  until  I  get  through  with  the  annual  inspection.  From 
one  of  the  road  to  the  other  end  is  some  1,650  miles,  which 
takes  about  four  months.  I  would  further  say  that  this  re- 
port is  used  largely  for  next  year's  estimate  of  work  to  be 
done.  I  keep  a  description  of  every  structure,  the  size  of 
it,  the  height  of  it,  number  of  rooms,  two  waiting-rooms,  or 
one  and  an  oflBce,  or  combined  station  and  dwelling,  what- 
ever it  is,  is  all  put  dowTi.  These  books  I  have  used  for  the 
past  nine  years ;  I  have  them  all  filed  in  such  a  way  that  I 
can  turn  back  in  a  minute  or  two  to  any  inspection  I  made 
six,  or  five  or  nine  years  ago,  and  ascertain  just  what  I 
found  at  that  structure  at  that  time.  Also  keep  a  record 
of  what  has  been  done;  as  to  whether  a  new  structure  has 
been  put  in,  etc.,  so  that  I  am  able  to  find  anything  on  the 
road  of  any  description,  in  the  way  of  bridges  or  buildings, 
at  short  notice. 

President. — Gentlemen,  is  there  anything  further  on  this 
subject  of  records  and  accounts  ?  If  not  I  declare  the  sub- 
ject closed,  and  a  motion  will  now  be  entertained  to  adjourn 
until  9  o'clock  tomorrow  morning,  at  which  time  we  will 
have  a  good  many  important  things  to  attend  to  in  the  way 
of  election  of  officers,  deciding  on  place  for  holding  our  next 
annual  meeting,  etc.  If  no  objections  we  will  now  stand 
adjourned  until  9  o'clock  tomorrow  morning. 


PAPER  ON  WESTERN   AUSTRALIAN   GOVERNMENT 

RAILWAYS.^ 

By  E.  S.  HuHB,  Chief  Mechanical  Engineer. 

METHODS    OF    WATERING    STOCK    IN    TBANSIT. 

On  the  Western  Australian  Government  Railways  stock  is  not 
watered  in  transit.  The  maximum  distance  stock  is  railed  is  698 
miles,  and  the  time  taken  on  the  Journey  about  33  hours.  In  the 
other  Australian  states  no  provision  is  made  for  watering  stock 
on  the  journey.  In  South  Australia  stock  is  railed  from  Oodna- 
datta  to  Adelaide  (688  miles),  a  journey  of  46  hours,  during 
which  stock  is  not  watered. 

PROTECTION    OF    WATER    TANKS    AND    WATER    PIPES    FROM    ACTION    OF 

FROST. 

The  climate  in  Western  Australia  is  too  mild  for  tanks  and 
pipes  to  be  afTected  by  frost. 

WATER   SUPPLY. 

Dams  are  constructed  at  suitable  places  where  rainfall  can  be 
conserved.  Supplies  are  also  obtained  from  bores  and  wells 
where  the  water  is  good,  also  from  the  Coolgardie  water  scheme, 
which  follows  the  railway  line  from  Lion  Mill  to  Kalgoorlie,  a 
distance  of  360  miles. 

A  sextuple  effect  Taryan  evaporator  is  in  operation  at  Gerald- 
ton  and  condenses  33,600  gallons  of  sea  water  per  day  of  24 
hours.  The  capital  cost  of  the  plant  erected  is  £8,500,  and  the 
cost  of  condensing  per  1,000  gallons  for  year  ended  June  30,  1905, 
is  as  follows: 

Interest,  4%  on  £8,600 £340  0  0 

Depreciation,  5%  on  £8,500 426  0  0 

Cost  of  working 862  7  9 

Administration,  5%  on  working 43  2  4 

Repairs  249  9  1 

Total    £1,919  19     2 

Water  condensed.  3,368,750  gallons,  or  11/4.8  per  1,000. 

This  evaporator  was  obtained  from  Mirrlees  Watson  Co.,  Glas- 
gow, and  is  working  satisfactorily.  Some  trouble  was  experi- 
enced in  the  initial  stages  of  operation  through  the  condenser 
tubes  pitting.  This  was  overcome  when  a  new  set  of  brass  tubes 
was  put  in. 

Water  is  softened  by  the  Archbutt-Deeley  process,  at  the  Fre- 
mantle  Railway  electric  power  house.  The  original  analysis  of 
water  treated  was: 

>  Received  too  late  for  presentation  at  the  Convention. 
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Calcium  carbonate 3.66 

Sodium  chloride 59.8 

Sodium  sulphate 4.68 

Sodium  carbonate 1.5 

Magnesium  carbonate 3.72 

Silica 1.26 

Iron  and  alumina  oxides 0.14 

Total  solids  (grains  per  gallon) 74.76 

Hardness  ( degrees) 8.8 

This  treatment,  using  12  oz.  soda  carbonate  and  SO  oz.  slaked 
lime,  reduced  the  hardness  to  3.16  degrees,  at  a  cost  of  l%d.  per 
1,000  gallons  for  chemicals.  Using  16  oz.  caustic  soda  per  1,000 
gallons  in  place  of  the  soda  carbonate  and  slaked  lime  reduced 
the  hardness  to  4.1G  degrees  at  a  cost  of  l%d.  per  1,000  gallons. 

One  Kennicott  and  one  Archbutt-Deeley  softening  plant,  each  of 
2,000  gallons  capacity  per  hour,  have  been  ordered  to  treat  water 
on  the  Malcolm  Laverton  Railway  at  Fauld's  Well  and  Laverton 
Public  Battery.    The  analysis  of  water  to  be  treated  Is: 

Laverton 
Foold's  wel].  Public  Battery. 

Insoluble   matter— silica 3.40  7.85 

Iron  and  alumina .18  .15 

Sulphate  of  lime 24  .24 

Sulphate  of  magnesia .17  1.95 

Sulphate  of  soda 4.03  9.05 

Carbonate  of  lime 10.03  9.29 

Carbonate  of  magnesia 4.85  5.29 

Carbonate  of  soda 3.56 

Chloride  of  magnesia 

Chloride  of  sodium 23.33  19.87 

Total  solids   (grains  per  gallon) .       49.79  53.69 

Hardness  (degrees)   22.5  18.00 

FIRE    PROTKCTIOX. 

At  locomotive  depots  and  workshops  an  efficient  fire  brigade  is 
formed  from  the  locomotive  employes  working  at  such  depots  or 
shops.  Proper  appliances  are  also  provided  to  cope  with  an  out- 
break of  flre. 

PBESEBVATIVEB   FOB   WOOD   AND   METAL. 

Copy  of  specification  for  painting  cars  and  brake-vans  is 
attached : 

In  regard  to  new  wagons  built,  the  underframe,  sides  and  ends 
are  painted  with  one  coat  of  Para  Para  Hematite.  The  outside 
of  the  wagon,  including  the  wooden  sole  bars,  is  then  stopped 
with  putty,  and  machine-painted  with  two  coats  of  hematite.  The 
inside  is  machine-painted  with  one  coat  of  hematite.  The  under- 
gear  is  painted  with  one  coat  of  black  tar  preservative. 
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COALING    STATIONS    AND    CINDEB    PITS. 

At  two  of  the  principal  depots,  viz.,  Northam  and  Kalgoorlie, 
overhead  coaling  stages  are  erected.  The  coal  is  conveyed  to 
the  top  of  the  stages  by  means  of  hopper  trucks  which  are  pushed 
up  a  ramp  by  an  ordinary  locomotive.  The  appliances  for  filling 
the  tenders  from  the  stage  have  not  yet  been  satisfactorily 
arranged.  The  installation  of  modem  mechanical  coaling  plants 
at  the  depots,  with  bucket  elevators,  is  now  under  consideration. 
Where  the  head  of  water  from  the  Coolgardie  water  scheme  is 
sufficient,  power  will  be  generated  by  means  of  a  Pelton  wheel 
where  this  water  is  available. 

Cinder  Pita.  These  have  been  constructed  where  required  and 
are  emptied  by  hand.  The  quantity  of  cinders  dealt  with  is  too 
limited  to  warrant  the  installation  of  mechanical  means  for  deal- 
ing with  them. 

EECOBDS  AND  ACCOUNTS. 

One  copy  of  the  Annual  Report  on  the  working  of  the  Western 
Australian  Government  Railways  for  year  ended  June  30,  1904, 
has  been  forwarded  under  separate  cover.  The  principal  records 
kept  and  classification  of  accounts,  also  map  of  railway  system, 
can  be  seen  from  this  report. 

WESTERN  AUSTRALIAN  GOVERNMENT  RAILWAYS. 

SPECIFICATION   FOB   PAINTING    AND    FINISHING    58fT.    FIBST-CLASS 

STJBUBBAN   CABS. 

A.  Body  Exterior. 

To  receive  the  following  treatment: 

(1)  To  be  primed  with  two  (2)  good  coats  of  lead  color  in  oil. 

(2)  To  be  stopped  with  hard  stopping,  consisting  of  dry  white 
lead  and  gold  size. 

(3)  To  receive  five  (5)  coats  of  filling,  composed  of  "patent 
filling,"  white  lead,  gold  size,  turpentine  and  varnish.  The  last 
coat  of  these  five  to  be  tinted  "Indian  Red." 

(4)  To  be  thoroughly  "rubbed  down"  to  a  smooth  level  face 
with  lump  pumice  stone  and  water. 

(5)  To  receive  two  (2)  coats  lead  color  in  oil,  one  (1)  coat 
Indian  Red  in  oil,  and  one  (1)  coat  Indian  Red  in  oil  with  var- 
nish added. 

(6)  To  be  picked  out  "dark  brown"  (of  approved  tint),  then 
varnished  with  one  (1)  coat  hard  body  varnish,  fiattened  down, 
"fine  lined"  in  yellow  of  approved  tint,  and  to  approved  pattern, 
and  "written"  as  follows: 

The  word  "First"  on  each  compartment  door,  the  word  "Guard" 
on  each  door  of  the  guard's  compartment,  and  the  word  "Lug- 
gage" on  the  double  doors.  The  letters  and  numerals  to  be  ex- 
actly similar  in  size  and  design  to  sample  tablet  herewith. 

(7)  To  receive  a  coat  of  hard  body  varnish,  fiattened  and  then 
finished  with  one  (1)  coat  of  best  "finishing  body  varnish." 

B.  Roof, 

The  roofs  are  to  be  painted  and  covered  with  the  material  spec- 
ified in  the  general  specification  No.  142. 
After  the  top  roof  has  received  the  two   (2)   priming  coats, 
13 
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it  must  be  covered  with  a  layer  of  white  lead  in  oil,  at  least  one- 
eighth  inch  in  thickness;  and  whilst  Uils  is  wet,  the  roofing  can- 
vas is  to  be  stretched  very  tightly  over  the  whole  surface  and 
the  white  lead  underneath  well  worked  through  and  into  the 
canvas  by  rubbing  and  pressure.  The  canvas  must  be  thoroughly 
secured  to  the  cant  rails,  care  being  taken  to  produce  a  smooth 
surface  over  all  corners  and  on  the  end  canopies.  After  the  out- 
side of  the  canvas  is  dry,  it  is  to  receive  three  (3)  coats  of  white 
lead  paint  in  raw  linseed  oil.  The  flat  surface  of  Uie  cornice 
moldings  is  to  be  thickly  coated  with  white  lead  paint  before 
they  are  fastened  over  the  canvas,  so  as  to  prevent  water  getting 
between  the  canvas  and  the  moldings.  Roof  facia  boards  are  to 
receive  three  (3)  coats  of  deep  bufP  color,  and  grained  imitation 
teak,  and  flnished  with  varnish  same  as  other  exterior  woodwork. 

C.  Floor  Boards  and  Framing. 

The  floor  boards  and  the  whole  of  the  interior  of  the  framing, 
and  all  panel  backs,  boards,  roof  frames  and  bearers,  etc.,  must 
be  primed  and  afterwards  painted  with  two  (2)  coats  of  best  oil 
paint.    The  last  coat  on  top  side  of  floor  to  be  brown  color. 

D.  Body  Interior. 

All  teak  panels,  molding  and  lining,  etc..  in  the  passenger 
compartments  are  to  be  thoroughly  "bodied  in,"  and  a  good  bril- 
liant, level  surface  produced  with  French  polish;  and  all  pin 
holes,  etc.,  are  to  be  carefully  stopped. 

Lincrusta  panels  in  ceiling  are  to  receive  two  (2)  coats  of 
white  lead  in  oil,  and  one  (1)  coat  "Hubbuck's"  white  zinc  var- 
nish color. 

All  other  Lincrusta  panels  are  to  be  finished  "Ivory  white." 
The  paint  used  on  all  Lincrusta  panels  is  to  be  applied  thin,  fiat 
color,  and  stippled,  so  that  the  sharpness  of  the  pattern  may  be 
retained. 

B.  Brake  Compartments.    Interior. 

All  lining  boards  and  face  of  framing  inside  to  receive  two  (2) 
coats  of  lead  priming,  all  screw  and  nail  holes  to  be  carefully 
stopped  with  oil  putty,  then  two  (2)  coats  of  bufP  color  are  to 
be  applied  and  the  whole  grained  in  imitation  of  oak  and  var- 
nished with  one  (1)  coat  of  hard  body  varnish,  and  finally  with 
one  (1)  coat  of  pale  carriage  varnish.  Teak  faces  and  moldings 
are  to  be  finished  as  specified  foi*  passenger  compartments.  Ceil- 
ing to  receive  two  (2)  coats  of  white  lead  paint  and  one  (1)  coat 
of  "Hubbuck's"  zinc  white  (varnish  color).  Floor  to  be  painted 
lead  color.  Brake  columns  and  fittings  to  be  primed  and  receive 
two  (2)  coats  of  lead  color  and  finished  with  one  (1)  coat  of 
black  Japan. 

F.  Lights. 

Outside  portion  of  frames  to  be  bodied  in  with  two  (2)  coats 
of  gold  size  (stopped  with  lead  stopping  stained  to  match  the 
wood),  and  a  sufficient  number  of  coats  of  hard  body  varnish 
applied  to  produce  a  level  surface,  then  "faced  up"  with  pumice 
stone  and  water,  and  then  receive  two  coats  of  hard  body,  and 
one  (1)  coat  of  best  finishing  varnish.  The  inside  of  frames  to 
be  finished  as  specified  for  Interior  teak  work  in  compartments. 
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G.  UnderframeSf  Etc. 

All  steel  and  ironwork  to  be  thoroughly  freed  from  rust,  dust 
and  dirt  before  painting.  Bolts,  knees  and  other  ironwork  used 
in  the  manufacture  of  body-parts  to  be  primed  with  oil  color 
before  being  fixed.  The  whole  of  ironwork  of  bogies,  under- 
frames,  wheels,  axles,  brake-gear,  etc.  (excepting  outside  of 
channel  bars),  to  be  painted  with  two  (2)  coats  of  oil  lead  color 
and  one  (1)  coat  of  black  lacquer.  ^ 

The  outside  of  channel  bars  to  receive  two  (2)  coats  of  oil 
lead  color,  stopped  with  hard  stopping,  then  four  (4)  coats  of 
patent  filling,  rubbed  down  to  a  level  face  with  pumice  stone  and 
water,  two  (2)  coats  of  lead  color,  then  sandpapered  and  finally 
finished  with  one  (1)  coat  of  quick  black,  one  (1)  coat  of  var- 
nish black  and  two  (2)  coats  of  varnish. 

H.  General. 

In  every  case  there  must  be  at  least  one  clear  day  between  each 
coat  of  paint;  one  coat  of  filling  up  may  be  applied  daily;  but 
the  work  must  then  stand  at  least  three  (3)  clear  days  before 
being  rubbed  down  and  at  least  two  (2)  days  must  be  allowed 
between  each  coat  of  varnish. 

Champion's  genuine  No.  1  white  lead  to  be  used  throughout 
Lacquer,  gold  size  and  varnishes  to  be  Harland's  or  Noble  ft 
Hoare's.  Oils  and  other  materials  to  be  the  best  of  their  respect- 
ive kinds,  and  of  approved  brands. 

E.  S.  HUME, 
Chief  Mechanical  Engineer. 
Chief  Mechanical  Engineer's  Office, 

Premantle,  Pet.  5,  1904. 

WESTERN  AUSTRALIAN  GOVERNMENT  RAILWAYS. 

SPECIFICATION   FOB   PAINTING   AND   VABXISHING   EXPRESS   BRAKE   VANS. 

A.  Body  Exterior, 

To  be  treated  as  follows: 

(1)  The  teak  portions  of  the  exterior  to  receive  one  coat  of 
gold  size  and  turps  in  equal  quantities,  then  the  sides  to  be 
primed  with  two  coats  of  lead  color  in  oil  and  the  ends  with  two 
coats  of  flesh  color  in  oil. 

(2)  All  nail  and  screw  holes,  cracks,  etc.,  to  be  carefully  filled 
with  oil  putty. 

(3)  The  sides  are  then  to  receive  one  coat  of  lead  color  in  oil, 
one  coat  Indian  red  in  oil  and  one  coat  Indian  red  in  oil  with 
varnish  added,  then  picked  out  "dark  brown"  of  approved  tint. 
The  ends  are  to  receive  one  coat  of  lead  color  in  oil,  then  two 
coats  of  English  vermilllon. 

(4)  The  whole  exterior  is  then  to  be  finished  with  two  coats 
of  hard  body  varnish  and  one  coat  of  finishing  varnish. 

B.  Roof. 

The  upper  side  of  both  roofs  and  under  side  of  top  roof  are 
to  be  primed  with  two  coats  of  lead  color  in  oil,  and  afterwards 
the  top  of  both  roofs  must  receive  a  thick  coat  of  white  lead  In 
raw  linseed  oil — the  total  quantity  for  the  outer  roof  to  be  not 
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less  than  three  cwt.,  of  a  consistency  of  three  quarts  of  oil  to 
one  cwt.  of  white  lead.  Before  these  coats  are  dry  the  roofing 
canvas  Is  to  be  stretched  very  tightly  over  the  whole  surface 
and  the  white  lead  underneath  well  worked  through  and  into 
the  canvas  by  rubbing  and  pressure.  A  thick  coat  of  white  l^Bid 
is  to  be  applied  between  the  side  stpips  of  canvas  and  that  on 
the  inner  roof,  and  the  side  strips  are  then  to  be  treated  In  the 
same  maulber  as  the  inner  roof  canvas. 

After  the  outside  of  canvas  is  dry,  three  coats  of  white  lead 
paint  in  raw  linseed  oil  are  to  be  applied  to  the  outer  roof  and 
two  coats  to  the  inner  roof.  The  fiat  surfaces  of  the  securing 
strips  are  to  be  thickly  coated  with  white  lead  paint  before  they 
are  fastened  over  the  canvas,  so  as  to  prevent  water  getting 
between  the  canvas  and  the  strips.  Roof  facia  boards  all  round 
are  to  be  painted  and  finished  in  the  same  manner  as  the  sides. 

C.  Floor  Boards  and  Framing. 

The  fioor  boards  and  the  whole  of  the  framing  between  inside 
and  outside  lining,  the  back  of  all  lining  and  partition  boards, 
floor  bearers,  etc.,  are  to  be  primed  and  afterwards  painted  with 
two  coats  of  best  oil  paint.  The  last  coat  on  top  side  of  floor  to 
be  brown  color. 

D.  Body  Interior. 

All  lining  boards  and  inside  faces  of  framing  are  to  receive 
four  coats  of  stone  color  paint;  all  nail  and  screw  holes,  etc.,  to 
be  filled  with  putty  between  the  second  and  third  coats.  The 
ceiling  to  receive  three  coats  of  white  lead  in  oil  and  finished 
with  one  coat  of  zinc  white  varnish  color.  All  defects  to  be 
puttied  after  priming  coat  Brake  columns  and  fittings  to  be 
primed  and  receive  two  coats  of  lead  color  and  fini^ed  with  one 
coat  of  black  Japan. 

E.  Lights. 

Outside  and  inside  of  light  frames  to  be  bodied  in  with  two 
coats  of  gold  size  (stopped  "with  lead  stopping,  stained  to  match 
the  wood) ;  and  a  sufficient  number  of  coats  of  hard  body  varnish 
applied  to  produce  a  level  surface,  then  "faced  up"  with  pumice 
stone  and  water  and  finished  with  two  coats  of  hard  body  and 
one  coat  of  best  finishing  varnish. 

F.  Under  frames. 

All  steel  and  ironwork  to  be  thoroughly  free  from  rust,  dust 
and  dirt  before  painting.  Bolts,  knees  and  other  ironwork  used 
in  the  manufacture  of  body  parts  to  be  primed  with  oil  color 
before  being  fixed. 

The  whole  of  the  iron  work  for  bogies,  underframes,  wheels, 
axles,  brake  gear,  etc.  (excepting  outside  of  channel  bars),  to  be 
painted  with  one  coat  of  black  lacquer. 

The  outside  of  'channel  bars  are  to  receive  two  coats  of  lead 
color  in  oil,  stopped  with  hard  stopping,  then  four  coats  of  patent 
filling,  rubbed  down  to  a  level  face  with  pumice  stone  and  water, 
two  coats  of  lead  color  in  oil,  then  sandpapered  and  finally  fin- 
ished with  one  coat  of  quick  black,  one  coat  of  varnish  black  and 
two  coats  of  varnish. 
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G.  Oeneral. 


In  every  case  there  must  be  at  least  24  hours  between  each 
coat  of  paint  and  48  hours  between  each  coat  of  varnish;  one 
coat  of  filling  up  may  be  applied  dally,  but  the  work  must  then 
stand  at  least  three  clear  days  before  being  rubbed  down. 

Champion's  genuine  No.  1  white  lead  to  be  used  throughout 
Lacquer,  gold  size  and  varnishes  are  to  be  "Harland's"  or  "Noble 
ft  Hoare's."  Oils  and  other  materials  to  be  the  best  of  their 
respective  kinds  and  of  approved  brand. 

E.  S.  HUME, 
Chief  Mechanical  Engineer. 

June  26,  1905. 


Welunotox,  New  Zealand,  November  10,  1905. 

S.  F.  Patterson,  Secretary. 

Dear  Sir:  I  notice  that  the  subjects  to  be  discussed  at  the  Con- 
vention held  in  October  comprised  many  things  that  we  don't 
use  at  present  in  New  Zealand.  Piles  on  our  railway  are  of  a 
timber  called  totara.  They  have  been  in  the  ground  for  about 
twenty  years  and  where  piles  are  replaced  we  are  now  using  an 
Australian  timber  called  Iron  bark.  No  concrete  piles  are  used; 
where  concrete  has  been  used  for  piles  tubing  has  been  driven 
and  then  filled  with  concrete,  and  that  is  only  done  on  reclaimed 
ground  for  foundation  of  buildings  to  build  brick  walls  on.  Our 
platforms  are  mostly  timber,  although  the  timber  is  of  a  soft 
nature  and  durable  compared  to  many  other  timbers.  I  expect 
we  will  have  to  renew  in  brick  or  concrete,  so  I  will  be  pleased 
to  hear  what  conclusions  you  arrived  at  in  your  discussions  on 
the  difterent  subjects.  If  there  is  any  subject  you  would  like  to 
ask  me  about  and  you  let  me  know,  I  will  be  very  pleased  to 
do  all  T  can  to  further  the  objects  of  the  Association. 

Yoiirs  truly, 
»  Abthitb  Williams, 

Wellington  d  Manawata  Railway. 
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LIST  OF  ANNUAL  CONVENTIONS, 


First, 

St.  Louis,  Mo., 

Second, 

Cincinnati,  Ohio, 

Third, 

Philadelphia,  Pa., 

Fourth, 

Kansas  City,  Mo., 

Fifth, 

New  Orleans,  La., 

Sixth, 

Chicago,  III., 

Seventh, 

Denver,  Col., 

Eighth, 

Richmond,  Va., 

Ninth, 

Detroit,  Mich., 

Tenth, 

St.  Louis,  Mo., 

Eleventh, 

Atlanta,  Ga., 

Twelfth, 

Minneapolis,  Minn., 

Thirteenth, 

Quebec,  Canada, 

Fourteenth, 

Chicago,  111., 

Fifteenth, 

Pittsburg,  Pa., 

September  25,  1891. 
October  18,  19,  1892. 
October  17  to  19,  1893. 
October  16  to  18,  1894. 
October  16,  16,  1895. 
October  20  to  22,  1896. 
October  19  to  21,  1897. 
October  18,  19,  1898. 
October  17,  18,  1899. 
October  16  to  18,  1900. 
October  15  to  17,  1901. 
October  21  to  23,  1902. 
October  20  to  22,  1903. 
October  18  to  20,  1904. 
October  17  to  19,  1905. 


MEMBERSHIP. 


Year  1891-2. 

.     Number  of  active  members, 

60. 

Year  1892-3.      . 

.     Number  of  active  members, 

112. 

Year  1893-4.      . 

.     Number  of  active  membera, 

128. 

Year  1894-5.      . 

.     Number  of  active  members. 

115. 

Year  1895-6.      . 

.     Number  of  active  members, 

122. 

Year  1896-7.      . 

.     Number  of  active  member^. 

140. 

Year  1897-8.      . 

.     Number  of  active  members, 

127. 

Year  1898-9.       . 

.     Number  of  active  members, 

148. 

Year  1899-1900. 

.     Number  of  active  membera. 

148. 

Year  1900  01.     . 

.     Number  of  active  members, 

143. 

Year  1901-02.     . 

.  .  Number  of  active  members, 

171. 

Year  1902-03.     . 

.     Number  of  active  members. 

195. 

Year  1903-04.     . 

.     Number  of  active  members. 

223. 

Year  1904-05.     . 

.     Number  of  active  membei*8. 

298. 

Year  1905-06.     . 

Number  of  active  members. 

313. 
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LIST  OF  OFFIOBBd  OF  THE  ASSOCIATION  OF  RAILWAY  SUPBBINTBNDENT8  OF  BRIDGES 
AND  BUILDINGS  FROM  ITS  ORGANIZATION  TO  THE  YEAR  1906-1906. 


Year. 


1891-2. 


First  Vice-Pregident 

Second  Vice- President.. 
Third  Vice-President. . . . 
Foortb  Vice-President... 

SecretAry 

Treasurer 


Executive  Members. . . .  -< 


O.  J.TraTis 

U.  BUm  Hnll.  ..«...• 

J.  B.  Mitchell 

James  Stannard.. 
G.W.  Hlnman.... 

C.  W.Gooch 

Georsre  M.  Reld.. 

W.  R.  Damon 

G.W.  Markley... 
W.  A.  McGonasrle 
G.W.  McGehee.. 
O.  W.  Tamer. .  . . 
J.  E.  Wallace 


H.  M.  Hall J.  E.  Wallace :Geo«  W.  Andrews. 

J.  E.  Wallace Geo.  W.  Andrews. . :  W.  A.  MoGonas^le. 

W.  A.  McGonaglc.L.  K.  Spafford. 


G.W.  Hinman.... 
N.  W.Thompson. 

C.  E.  Fuller 

S.  F.  Patterson... 
George  M.  Reid . . 
G.  W.Andrews... 
Joseph  M.  Staten. 
J.  M.  Caldwell — 
Qaintine  McNab.. 
Floyd  Ingram. . . . 


L.  K.  Spafford. 


E.  D.  Hlnes. 


S.  F.  Patterson 

George  M.  Reid — 
Qaintine  MoNab . . . 
Aaron  S.  Markley.. 

Floyd  Ingram 

James  Stannard.. . . 
James  H.  Travis  . . . 


Aaron  S.  Markley! Joseph  H.  Cammin 


James  Stannard. 
Walter  G.  Berg. 
S.  F.  Patterson. 
George  M.  Reid. 
James  Stannard. 
James  H.  Travis. 
Joseph  H.  Cummin. 
R.  M.  Peck. 
J.  L.  White. 
A.  Shane. 


Ybar. 


1896-6. 


1806-7. 


1897-6. 


1896-9. 


President w.  A.  McGonagle.. 

First  Vice-President. . .  L.  K.  Spafford 

I 

Second  Vice-President  James  Stannard 

Third  Vice-President.  .Walter  G.  Berg 

Fourth  Vice-President.  Joseph  H.  Cummin 


James  Stannard.. . .  Waiter  G.  Berg.. . . 
Walter  G.  Berg ....  Joseph  H.  Cummin 
Joseph  H.  Cummin  Aaron  S.  Markley. 
Aaron  S.  Markley..  G.  W.  Hinman 


Socretary .  . 
Treasurer. . . 


•  S.  F.  Patterson 


BzecntiTe  Members.   < 


Qeorgre  M.  Reid. . . 
ic.  A& .  A ec K... ....... 

J.  L.  White 

A.  Shane 

Aaron  S.  Markley. . 


W.  M.  Noon 


R.  A&.  IreCK.  ......... 

S.  F.  Patterson 

N.  W.  Thompson. . . 
W.  O.  Eggleston. . . 

W  M.  Noon 

Joseph  M.  Staten  . . 
George  J.  Bishop... 


O.  C.  Mallard 

S.  F.  Patterson  . . . . 
N.  W.  Thompson.. 
(George  J.  Bishop.. 

C.  P.  Austin 

M.  Riney 

Wm.  S.  Danes 


C.  P.  Austin ij.  H.  Markley 


.  'Joseph  M.  Staten... <M.  Riney.... 


•••••••• 


W.  O.  Eggleston  . . 


Joseph  H.  CammiD. 
Aaron  8.  Markley. 
C.  C.  Mallard. 
Walter  A.  Rogers. 
Joseph  M.  Staten. 
S.  F.  Patterson. 
N.  W.  Thompson. 
Wm.  S.  Danes. 
J.  H.  Markley. 
W.  O.  Eggleston. 
R.  L.  Heflln. 
Frank  W.  Tanner. 
A.  Zimmerman. 
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U8T  OF  OPFIOBB8  OF  THB  ASSOGIATIOIT  OF  RAILWAY  SUPBBINTBKDBNTa  OF  BBIDOBB 
AND  BUILDIKOS  FBOM  1TB  OBGANIZATION  TO  THB  TBAB  11 


Prerident * { Amron  8.  lUridey 


Flnt  Vlee-Fresldeiit. . . .  I  Walter  A.  llog«n 

i 

Second  Tloe-Praaldeiit..  Joseph  M.  SUIen 


Wm.  8*  Dftiies*  •  •  • 
B.  F.  Piekerinf... 


Third  VIee-Preaideiit.. 
Fourth  Yloe-Presideiil. 

Becreutfy**  ••••••••■••••  •  8»  y»  Futterson . « « 

N.  W.  Tliompaon 


!••••••••  ••••#•  • 


I 


EzecatlTe  Members.. .  ^ 


T.M.8trmiii. 

B*  l«a  Blenlii..  •*•••• 

P.  W.  Turner 

A.  ZUnmeniimii... 

I 

H.  D.  Cleareland 


W.  A.  Bogers. 


I. 


W.  8.  Danes. 


W.  8.  Danes B.  F.  Pfokeiiaff.... 

B.F.  Pickering A^Bhane 

A-Bhane A.  Zinunermaa.... 

A.  Zimmerman CC.  Mallard < 


8.  F.  Patterson B.  F.  Patterson 


N.W.  Thompson. 


T.M.  Btraln 

H.  D.  Cleareland.. 


N.  W  •  Tliompson. . . 


r.. 


W.  B.  8«tth. 


F.W.  Tanner A.W.  Menick 

A.  Montshelmer....  O.  P.  Austin 

I 
W. B. Smith... •*««•  C. A*  ■  Jchty « »».»«.. 


A.  Montshelmer. . ,  A.  W.  Merrick ,  W.  O.  Bnrleston. . 

I  I 


B.  F.  Pickering. 
CO.  Mallard. 


A.ZImmsnDsn. 
A.  Montshelmsr. 
8.  F.  PatteraOB. 
N.  W.  niompsoB. 
W.B.  Smith. 
A.  W.Merrick. 
C.  P.  Austin. 
C.A.LIchtj. 
W.  O.  Bggleston. 
J.  H.  Markley. 


1908-1904. 


1904-1906. 


190S-1906. 


1906-1997. 


President. 

Pint  Vice-President. . . . 
Second  Tlce-Presldent. 
Third  Tlce-Presldent. . . 
Fourth  Vlce-Presldenc. 

\  A  V&oUiVa   •■••••••••••«••« 


.'A.  Montshelmer 
•,A.  Shane 


. .  C.  A.  LIchty  . . . . 


Execative  Members — 


..;J.  B.  Sheldon... 
. .  J.  H.  Markley  . . 
..  8.  P.  Patterson. 
. .  C.  P.  Austin 

R.  Ix .  nOlfl ..... . 

W.  O.  EgglestoD. 

A.  E.  Klllam.... 

B.C.  Sattley.... 

H.  Bettlnghoose. 

J.  S.  Lemond 


.  C.  A.  LIchty ,J.  B.Sheldon 

■  J.  B.  Sheldon J.  H.  Bfarkley 

.  J.  H.  Markley 'B.H.  Beld 

.  R.  H.  Beld iB.C.  Sattley 

I 

.  R.C.  Sattley J.  P.  Canty 

.  S.  P.  Patterson..  .  S.  F.  Patterson.... 

I 

.C.  P.  Austin C.  P.  Austin. i 

. ,  W.  O.  Eggleaton . . . H.  Bettinghoase. . 

.,A.E.  Klllam A.  B.  Klllam 

.  I H.  Bettinghouse . . ' J .  8.  Lemond 

:J.  S.  Lemond .C.  W.  BIchey 

JW.  H.  PInley H.  H.  Bggleston.. 

.  C.  W.  Rlchey P.  B.  Sohall ■< 


SUBJECTS  FOR  REPORT  AND  DISCUSSION,  AND  COM- 
MITTEES SELECTED  AT  EACH  CONVENTION 
SINCE  ORGANIZATION  OF  THE  ASSOCIATION 
IN    1891. 


FIRST  CONVENTION,  ST.  LOUIS,  MO.,  SEPTEMBER  26,  1801. 


Subjects. 
Surface  Cattle-Guards 


1. 


2. 
Frame  and  Pile  Trestles  Complete,  including  Reraller 

.    3. 

Framing  and  Protection  of  Howe  Truss  and  Other 
Wooden  Bridges  against  Fire  and  Decay 

4. 

Iron  and  Vitrified  Pipe  for  Waterways  under  Rail- 
road Embankments 


Committees. 

Aaron  8.  Markley, 
J.  B.  Mitchell,  . 
W.  R.  Damon. 

H.  M.  Hall, 

W.  A.  McUonagle, 

O.  W.  McGehee. 

J.  E.  J6hnson, 
O.W.  Markley, 
J.  H.  Markley. 


6. 


iJame 
J.O. 
J.E. 


James  Stannard, 
Thorn, 
Wallace. 


Water-Tanks  Coinplete,  including  Painting,  Pumps,     (  S'  ^'n^^^^' 
Pump  and  Coal  Houses,  Wells  and  Reservoirs )  q  unViih' 


6. 


Interlocking  Signals. 


7. 


Depot  Platforms,  Complete. 


Paints  for  Iron  Structures. 


Q.  HcNab. 

B.  F.  Bond, 

G.  W.  Hinman, 
James  Demars. 

J.  A.  Nicholson, 
Adam  McNab, 

C.  B.  Keller. 

Geo.  M.  Reid, 
A.J.  Kelley, 
H.  A.  Hanson. 


SECOND  CONVENTION,  CINCINNATI,  O.,  OCTOBER  18  AND  19,  18»2. 


1. 

Discipline,  and  Benefits  Derived,  and  Who  are  the 
Beneficiaries .- 


Turn-table,  Best,  with  a  View  of  Economy,  and  Dura- 
bility, and  Strength 

8. 

Water  Colunms,  Best,  Cheapest,  Simplest,  and  Most 
Durable 

4. 

I 

Coaling  Stations,  including  Storage  Bins  and  for 
Ooalmg  Engines ' 


Geo.  W.  Andrews, 
W.  R.  Damon, 
T.  M.  Strain, 
Q.  W.  Turner. 

G.  W.  Markley, 
H.  F.  Martin, 
James  H.  Travis, 
Charles  Walker. 

'  0.  B.  Puller, 

A.  S.  Markley, 
'    H.  N.  Spauldingp 
,  E.  L.  Cary. 

J.  E.  Wallace. 
O.  W.  Oooch, 
G.  W.  Hinman. 
J.  H.  Cummin. 
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5. 


CrawlinfiT  of  Baila,  and  its  Bffeoto  on  Stniotiires. 


Gaard-Ralla  on  Brfdvef ,  Advantages  and  Dlaadran- 
tagres,  and  Best  to  oe  Adopted 


7. 

Platforms,  Height  and  Distance  from  Bail  and  Mode 
stloi 


of  Constraotibn. 


8. 


Best  Bridge,  Wood,  Combination,  or  Iron,  from  ISO 
feet  and  upwards,  and  the  Best  Method  of  Beoon- 
strucUon 

9. 

Best  Method  of  Elevating  Track  upon  Bridges  and 
Trestles 


< 


Qeo.  M.  Beid, 
L.  K.  Bpafford, 
J.  B.  Mitchell, 
L.  S.  Isdell. 

O.  J.  Travis, 
Q.  McNab, 
J.  F.  Mock, 
J.  M.  Staten. 

James  Stannard. 
M.  Walsh, 
N.  M.  Markley, 
Bobert  Ogle. 

'  A.  Shane, 
Walter  Bansom, 
N.  Potter, 
CO.  Worden. 


f  H.  E.  Getty s, 
S.  F.  Patterson, 
G.  W.  Hinman, 
P.  A.  Watson. 


THIBD  CONVENTION,  PHILADELPHIA,  PA..  OCT.  17,  18,  AND  1»,  1888. 


1. 
Depressed  Cinder  Pits  and  Other  Kinds. 

2. 


r  W.  G.  Berg, 
Abel  8.  Markley, 
G.  W.  Andrews, 

.  C.  E.  Puller. 


Best  Method  Of  Bridge  Inspection <   B.t!  Wise''' 


3. 


f  G.  M.  Beid, 
J  J.  M.  Staten 
]   B.T.Wise, 
t  J.  S.  Berry. 


r  G.W.  Markley, 
Pump,  and  Boilers f.-^iSS^hSS; 

[  J.  B.  Harvey. 

4. 


Maintenance  of  Pile  and  Frame  Trestle 

6. 
The  Best  Scale  Foundation < 


'  W.  A.  McGonagle» 
J.  H.  Markley, 
Geo.  C.  Nutting, 
John  Copelano. 


r  O.J.Travis, 
Joseph  Doll, 
C.  E.  Wadley, 
T.  M.  Strain. 


FOUBTH  CONVENTION,  KANSAS  CITY,  MO.,  OCT.  16,  17,  AND  18,  18M. 


1. 

Mechanical  Action  and  Besultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges . .% 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  Washouts  and  Burnouts 


8. 

Strength  of  Various  Kinds  of  Timber  Used  in  Tres- 
tles and  Bridges,  Especially  with  Reference  to 
Southern  Yellow  Pine,  White  Pine,  Fir,  and  Oak. . . 


f  G.  W.  Andrews, 
J   W.  G.  Berg, 
)   J.  E.  Grelner, 
t  E.  H.R.Green. 

r  R.  M.  Peck, 
j    G.  J.  Bishop, 
)    A.  B.  Manning, 
L  C.  D.  Bradley. 

W.  G.  Berg, 
J.  H.  Cummin, 
John  Foreman* 
H.  L.  Fry. 
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4. 
Best  Method  of  Breoting  PUte-Girder  Brid^res 

5. 

Best  and  Most  Bconomlcal  Railway  Track  Pile- 
DriTar 

6. 

Band  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Bngines,  Inclading  Balldings 

7. 

Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Oirders  and  Lat- 
tlce-Brlages  for  Spans  from  60  to  110  feet 

8. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Smbankments  too  Low  for 


Arch  Culverts. 


9. 

Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments  


10. 


Interlocking  Signals. 


11. 


H.  M.  Hall, 
J.  M.  Staten, 
O.  W.  HInman, 
J.  N.  PuUen. 

f  J.  L.  White, 
A.  C.  Davis, 
J.  F.  Mock. 
James  T.  Carpenter. 

Aaron  S.  Markley, 
H.  A.  Hanson, 
A.  J.  Kelley, 
J.  O.  Thorn. 

W.  A.  MoQonagle, 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Oettys. 

James  Stannard, 
L.  K.  Spafford, 
O.  H.  Andrews, 
P.  W.  Tanner. 

G.  M.  Reid, 
J.  L.  Soisson, 
N.  M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis. 
W.  S.  Danes, 
R.  L.  Heflln, 
J.  A.  Spangler. 


Pumps  and  Boilers. 


1 


John  H.  Markley, 
O.  J.  Travis. 
A.  Shane, 
G.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  16  AND  16,  180& 

1. 

C  Aaron  S.  Markley, 
How  to  Determine  Size  and  Capacity  of  Openings     1   J.  S.  Berry, 

for  Waterways ]   C.  C.  Mallard, 

I  J.  L.  White. 
2. 


DilTerent  Methods  of  Numbering  Bridges.    Should 
All  Waterways  be  Numbered  ? 

8. 

Drawbridge  Ends,  Methods  of  Locking;  and  under 
this  head  include  Locking  of  Turn-tables 

4. 


Protection  of  Trestles  from  Fire,  Including  Methods     .   ».  iu^i.^a», 

of  Construction )   W.  M.  Noon, 

O.  W.  Hinman, 
William  Berry. 


A.  Shane, 
W.  O.  Eggleston, 
J.  L.  Slosson, 
O.  J.  Travis. 

H.  M.  Hall, 
James  Stannard, 
H.  Middaugh, 
C.  C.  Mallard. 

R.  M.  Peck. 
T.  H.  Kellener. 
A.  McNab, 


5. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms 

6. 

Tanks,  Sise,  Style,  and  Details  of  Construotlon,  in- 
cluding Frost-proof  protection  to  Tank  and  Pipes.. 


J.  H.  Cummin, 
N.  M.  Markley, 
J.  H.  Markley, 
C.  G..Worden. 

W.  O.  Eggleston, 
W.  M.  Noon, 
A.  McNab. 
N.  W.  Thompson. 
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7. 

Shearing  of   Birets  in  Plate-Glrdera    and    Canae     . 
Thereof ' 


8. 


r 


B<»8t  and   Uniform  System  of  Report  Blanks  for  j 

Bridgeand  Boilding  Department \ 

9. 

Protection  of  Railroad   Stmctures   and   Buildings  ( 

from  Fire j 


J.  M.  Staten 
R.UHedin, 
J.  H.  TraTl&. 
O.  M.  Reid. 

G.  J.  Bishop, 
W.  O.  Bggleston, 
OnwardBates, 
M.  Riney. 

R.  M.  Peek, 
L.  K.  Spafford, 
B.  T.  Molrer. 


10.    Brought  forward  from  1894. 


Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  Highspeed  on  Bridges 


11.    Brought  forward  from  1894. 


Best  and   Most  Economical  Railway   Track  Pile- 
DriTer 


l*i.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Lat-    * 
tioe  Bridges  for  Spans  from  60  to  110  feet 


18.    Brought  forward  from  1891. 


Interlocking  Signals 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Oreiner, 
E.  H.  R.  Green. 


j;  L.  White, 
A.  C.  Davis, 
J.  F.  Mock, 
J.  T.  Can>enter, 
G.  W.  Hmman. 


W.  A.  McGonagle 
R.  M.  Peck, 
W.  M.  Noon, 
H.  B.  Qettys, 
G.  J.  Bishop, 
Onward  Bates. 


J.  H.  Travis, 
W.  S.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangier. 


SIXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  20,  21,  AND  22,  1896. 


1. 

Methods  of  Heatlnff  Buildings  where  Three  or  More 

Us 


Stoves  are  Now  Used 


2. 


The  Most  Suitable  Material  for  Roofs  of  Buildings  of 
All  Kinds 

3. 

Roundhouse   Construction,  Including  Smoke-Jacks 
and  Ventilators 


4. 


Care  of  Iron  Bridges  after  Erection. 


6. 

How  to  Determine  Size  and  Capacity  of  Openings 
for  Waterwaye 


'  J.  H.  Cummin. 

George  W.  Hinman, 
^   George  W.  Markley, 

Wm.  Berry. 

R.  M.  Peck, 
G.  W.  Turner, 
W.  M.  Noon, 
N.  W.  Thompson. 

Geo.  W.  Andrews, 
O.J.Travis, 
'    W.  O.  Eggleston, 
,  James  T.  Carpenter. 

'  James  H.  Travis, 
^    T.  M.  Strain, 

H.M.Hall, 
.  Walter  Rogers. 

Walter  G.  Bers, 
Aaron  S.  Markley, 
Onward  Bates, 
A.  J.  Kelley. 
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6. 

Protection  of  Railroad  Buildings  and  Other  ;9trac- 
turesfrom  Fire 


/ 


7. 


Designs  for  Ice- Houses. 


8. 

Best  End  Construction  for  Trestles  adjoining  Em- 
bankments  

9. 


Bridge  Warnings  for  Low  Overhead  Structures. 


10. 

Stock<yards  and  Stock-sheds,  Including  all  Details 
of  Construction 

11. 


W.iA..  McOonagie, 
M.  M.  Oarvey, 

'.   J.  D.  Hilderbrand; 

t  John  Foreman. 

W.  B.  Yereance, 
C.  M.  Large, 
J.  H.  Markley, 
Geo.  W.  Byan. 

C.  O.  Mallard, 
W.  S.  Danes, 
B.  L.  Heflin, 
A.  C.  Olney. 

W.  B.  Harwlg, 
M.  A.  Martin, 
E.  H.  B.  Green, 
Joseph  Doll. 

Geo.  J.  Bishop, 
W.  R.  Cannon, 
O.  H.  Andrews, 
James  Brady. 


Floor  System  on  Bridges.  Including  Skew  Bridges.. .    ^ 


W.  Q.  Guppy, 
C.  P.  Austin, 
C.  W.  Gooch, 
F.  W.  Tanner. 


SEVENTH  CONVENTION,  DENVER,  COL.,  OCTOBER  19,  20,  AND  21,  1897. 


1. 


Pile-rings  and  Method  of  Protecting  Plleheads  in 
Driving ; 


2. 


Cost  and  Manner  of  Putting  In  Pipe  Culverts. 


Best  Floors  for  Shops  and  Roundhouses 


f  G.  W.  Hlnman, 
Wm.  S.  Danes, 
F.  Eilers, 
E.  F.  Reynolds, 
Wm.  Carmlchael, 
C.  M.  Large. 

Walter  A.  Rogers, 
Frank  W.  Tanner, 
John  H.  Markley. 

A.  H.  King, 

B.  F.  Bond, 

O.  H.  Andrews. 

A.  W.  Merrick, 

C.  S.  Thompson, 
Wm.  O.  Eggleston, 
M.  F.  Cahfll, 

J.  B.  Pullen, 
James  Gilbert. 


Roundhouse  Smoke-Jacks  and  Ventilation 


5. 


Cattlegnards  and  Wingfences. 


6. 


Prev  ention  of  Fire  In  Railroad  Buildings. 


George  W.  Andrews, 
Wm.  O.  Eggleston, 
Aaron  S.  Markley, 
R.  J.  Howell, 
J.  T.  Carpenter, 
A.  McNab. 

C.  C.  Mallard, 
C.  S.  Thompson, 
A.  Zimmerman, 
L.  H.  Wbeaton, 
O.  W.  Osborne, 
R.  L.  Heflin. 

John  D.  Isaacs, 

Wm.  A.  McGonagle^ 

M.  Riney, 

H.  L.  Fry, 

J.  P.  Snow, 

Wm.  B.  Yearance. 
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7. 


Storage  of  Fael,  Oil,  and  Other  Station  SappUes  at 
Way-stations 

8. 
Railroad  Highway  Crossing  Oates 

9. 

What  Repairs,  and  How  Can  they  be  Safely  Made,  to 
Metal  and  Wooden  Spans  Without  the  Use  of  False- 
work   

10. 

Care  of  Iron  Bridges  After  Erection,  including  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigerator  cars 

11. 


1 


Turntable  Construction. 


'  Arthur  Montsheimer, 
A. Shane, 
G.  E.  HanKS, 
J.  E.  Johnson, 
W.  Z.  Taylor, 

E.  M.  Qllchrist. 

Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwig, 
G.  W.  Smith, 
J.  E.  Featherston, 
W.  M.  Noon. 

F.  S.  Edinger, 
B.  W.  Gnppy, 
J.  B.  Grelner, 
John  D.  Isaacs, 
Walter  A.  Rogers, 
H.  W.  Fletcher. 

J.  E.  Grelner, 
B.  W.  Guppy, 
James  Mctntyre, 
T.  M.  Strain, 

A.  J.  Kelley. 
L.  F.  Ooodale. 

Onward  Bates, 
J.  B.  Sheldon, 
D.  K.  Colburn, 
John  Foreman, 

B.  Fisher. 
Henry  Goldmark. 


EIGHTH  CONVENTION,  RICHMOND,  VA.,  OCTOBER  18  AND  19,  1806. 

1. 


What  is  the  Most  Economical  Method  of  Paintln^ 
Railway  Bridges  and  Buildings,  and  Best  Materia 
to  use 


2. 


ff 


'  A.  Montsheimer, 
B.  F.  Pickering, 
H.  D.  Cleaveland, 
W.  A.  MoGonagle. 


B.  W.  Guppy. 


Life  of  Dliferent  Kinds  of  Timber  in  Bridges  of 
Various  Kinds,  and  Advisability  of  Protecting 
Same  from  the  Weather..  

8. 

J.  H.  Markley, 
The  Best  Method  of  Constructing  and  Maintaining     J  W.  O.  Eggleston, 
Highway  and  Farm  Crossings.  -^  •«  **  o*_^y_ 


4. 

Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions where  there  are  no  Water  or  Sewer  Systems. 


6, 

Best  and  Moat  Economical  Plant  for  Pumping  Water 
for  Water  Stations 


6. 

Necessary  and  Kind  of  Tools  for  the  Proper  Equip- 
ment of  a  Gang  of  Bridge  Men 


T.  M.  Strain, 
O.  J.  Travis. 


'  W.  A.  Rogers, 
,   J.  B.  Sheldon, 
^  C.  H.  Miller, 
J.McIntyre. 


A.  Shane, 
A.  S.  Markley, 
R.  L.  H>  flin. 
W.  E.  Smith. 


G.  J.  Bishop, 
G.  W.  Hlnman, 
M.  Riney, 
^  A.  Zimmerman. 
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7. 

{A.  W.  Meriol 
A*.  H.  Klnff . ' 


Sk   Brought  forward  from  18B7. 

What  Repairs  and  How  Can  They  Be  Safely  Made  to 
Metal  and  Wood  Spans  Without  the  Use  of  False 
Work 


King. 


F.  S.  Edinger, 
J.  E.  Grelner, 
J.  D.  Isaacs, 
W.  A.  Bogers, 
H.  W.  Fletcher. 


0.    Brought  forward  from  1807. 
Prevention  of  Fire  in  Railroad  Buildings 


'  GK  W.  Andrews* 
A.  D.  Schindler, 
'   W.E.Smith, 
.  S.  B.  Rice. 


NINTH  CONVENTION,  DETROIT,  MICH.,  OCTOBER  17  AND  18,  1880. 

1.    Brought  forward  from  1886. 


Necessary  and  Kind  of  Tools  for  the  Equipment  of  a     j  J.  M.  Staten, 
Gang  of  Bridge  Men 1  W.  O.  E 


2.    Brought  forward  from  1898. 
Best  Snow  Fence,  Stationary  or  Portable 


8. 

Best  Method  of  Erecting  Track  Scales,  Suspended 
orunder  Track 


4. 

Is  Concrete  the  Most  Suitable  and  Economical  Mate- 
rial for  Bridge  Piers  and  .Abutments  and  Railway 
Culverts  and  Arches? 


W.S.Danes, 
J.  M.  Staten, 
W.  O.  Eggles 
J.  M.  Calawell. 


W.  E.  Smith, 
A.  MoNab, 
Geo.  E.  Hanks, 
A.  W.  Merrick. 
W.  M.  Noon. 


{ 


H.  D.  Cleveland, 
Wm.  M.  Clark, 
C.  P.  Austin, 
J.  T.  Mcllwaine. 


W.  A.  Rogers. 


5. 

Hand  vs.  Air-rlvetlng  Power  Used.  Actual  Cost 
Compared  with  Hand  Work  in  the  Field  for  the 
Erection  of  New  Work  and  Repairing;  also  Drill- 
ing for  Reinforcing  old  Spans 


6. 


Most  Practical  and  Cheapest  Bumper  for  Yard  Ter- 
minals  


7. 


Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  a  Detri- 
ment?  


I 


A.  B.  Manning, 
A.  Shane, 
Geo.  J  Bishop, 
O.  J.  Travis, 
F.  W.  Tanner, 
.  F.  8.  Edinger. 


'  B.  F.  Pickering, 
A.  A.  Page, 
W.  E.  Harwig, 
A.  E.  KiUam. 


I 


C.  A.  Lichty, 
A.  Montzheimer, 
C.  W.  Vandergrlft, 
H.  W.  Fletcher, 
F.  8.  Edinser, 
.  J.  B.  Sheldon. 


226 


TBNTH  GONYBNTION,  ST.  LOUIS,  MO.,  OCT.  16,  17.  AND  18,  IMH 

1. 


Methods  of  Sinking  FoandaUonB  for  Bridge  Piera  in 
Depth  of  Water  Twenty  Feet  and  Under 


'  O.  W.  Andrews, 
C.  C.  Mallard, 

C.  A.  Lichty. 
O.  W.  Gooch, 
O.  S.  Thomppon, 

D.  Robertson. 


Passenger  Platforms  at  Way  Stations,  Best  Material 
and  Cost  of  Sam^ 


J.  B.  Sheldon, 
John  I.  Backs, 
N.  H.  LaFoantaln» 
L.  H.  Wheaton, 
Wm.  A.  Fort, 
A.  McNab. 


Blips  for  Ferry  Boats  Used  for  Transferring  Railway 
Cars 


4. 


Best  Method  of  Operating Tnm-tables  by  Power.... 


5. 


Aoxiliary  Coaling  Stations ;_  Best  Design,  Capacity, 


and  Method  of  Handling  Coal. 


6. 


John  D.  Isaacs, 
H.  D.  Cleaveland* 
J.  H.  Cummin, 
Charles  Carr, 
H.  Rettinghouse, 
J.  T.  Carpenter 


F.  E.  Schall, 
J.  B.  Orelner, 
B.  F.  Pickering, 
Onward  Bates. 


'  W.  A.  McOonagle, 

O.  W.  Smith 

E.  Fisher. 

J.  P.  Snow, 

B.  F.  Bond, 
.  B.  B.  Tweedy. 


'  A.  S.  Markley, 

Water  Stations;   Best    Material  for  Foundations,     J  w ^n^wSffit^n 
Tanks,  Sabstruotnre,  Connections,  Capacity,  etc. . .     i  j^  j ;  Ausun 


7. 


Is  it  Best  for  Railroad  Companies  to  Erect  Their 
Own  Steel  St 
Erect  Them? 


.  A.  Shane. 


'  O.  J.  Travis, 
F.  S.  Edinger, 


ipan 
Own  Steel  Structures,  or  Let  the  Manufacturers     {  A.  B.  Manning, 


8. 


The  Best  and   Most   Conrenlent  Outfit  Cars  for 

{pe  Gangs, 
dge  Gang. 


Bridge  Gangs,  and  Number  of  Men  Constituting 
aBrid 


James  Mclntyre, 
,  A.  Zinmierman. 


f  A.  W.  Merrick, 
S.  S.  Millener, 
Wm.  M.  Clark, 
A.  A.  Page, 
M.  F.  Cahill. 
W.  E.  Harwig, 

L  G.  O.  Lilly. 
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ELEVENTH  CONVENTION,  ATLANTA,  GA.,  OCT.  16,  le,  AND  17.  1901. 


1. 


AoziUary  Coaling  Stations;  Best  Designs,  Capacity* 
and  Method  or  Handling  Coal.  Brought  forward 
from  1909 


2. 


Boof  Coverings,  First  Cost,  Life,  Bfflcienoy.  and 
Maintenance  Expenses  for  Various  Classes  of  Ball- 
road  Baildings 


8. 


Mail  Cranes,  First  Cost,  Efficiency  and  Maintenance  of 
Various  Styles  in  Use 


4. 


'  W.  A.  MoOonagle, 

G.  W.  Smith, 

E.  Fisher, 

J.  P.  Snow. 

B.  F.  Bond, 
.  R.  B.  Tweedy. 


E.  Fisher, 
H.  H.  Reed, 
J.  S.  Berry, 
J.  P.  Snow. 


A.  S.  Markley, 

F.  Price, 
James  Brady, 

G.  W.  Smith, 
.  D.  W.  Lum. 


f  G.  W.  Andrews, 
J.S.  Lemond, 

Best  Method  of  Protecting  Low  Overhead  Structures    J  9'^' vi^' 
Over  Tracks  from  Gases  and  Blast  of  Locomotives.      ]  j^^^  t  garpenter, 

E.  H.  R.  Green, 
A.  E.  KlUam. 


6. 


Wliat  has  been  the  Experience  In  the  Use  of  Con- 
Crete  Under  Bridge  Bedplates  and  Turn-tables  In 
Place  of  Pedestal  Stones,  and  What  is  the  Best 
Form  and  Material  for  Bedplates  Under  Various 
Styles  of  Iron  Bridges? 

6. 


f  W.  A.  Rogers, 
{  Frank  W.  Tanner, 
J  George  J.  Bishop, 
]  J.  H.  Markley, 

A.  McNab, 
L  George  E.  Hanks. 


T.  M.  Strain, 
A.  W.  Merrick, 
Best  Design  and  Recent  Practice  in  Building  Railroad     •  Chas.  C.  Mallard , 

Track  Pile  Driver ^  A.  B.  Manning, 

W.  M.  Noon, 
.  W.  T.  Powell. 


7. 


Best  Material  and  Designs  for  Roundhouse   Pits, 
Including  Drainage  and  Rail  Fastings 


8. 


'  ArthurMontKheimer, 
E.  M.  Gilchrist, 
J.  W.  Taylor, 
James  Stannard, 

.  Onward  Bates. 


'  W.  O.  Eggleston, 
B.  P.  PeckeHng, 
Best  Materials  for  Wearing  Surface  of  Roadway  of    I  A.  B.  Sheldon, 

Highway  Bridge  Floors ^  C.P.Austin, 

Joseph  M.  Staten» 
O.  J.  Travis. 


14 
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TWELFTH  CONVENTION,  MINNEAPOLIS,  MINN.,  OCT.  21  TO  28,  1902. 


1. 


Best  False  Work  for  Bockv  Bottom  In  Eapid  Cur- 
rents Where  PU»8  Cannot  be  Driven 


2. 


Should  Ties  of  Bridges  be  Gained  so  as  to  Leave 
Rail  Without  Camber,  or  Should  Only  a  Portion  * 
of  Camber  Be  Taken  Out? 


John  P.  Canty, 
H.  H.  Effffleston, 
O.  D.  Killebrew, 
F.  F.  Lloyd, 
A.  C.  Macy, 
J.  E.  Greiner. 


r  B.  H.  Beid. 
Onward  Bates, 
H.  D.  Cleaveland, 
Henry  Gold  mark, 
J.  B.Johnson, 
G.  W.  McGehee. 


8. 


In  Case  One  Arm  of  an  Important  Metal  Drawbridge 
Over  a  Deep  Stream  Should  be  Wrecked.  What  Is 
the  Most  Expeditious  Way  to  Restore  Bailway  and 
Water  Traffic? 


4. 


'  John  D.  Isaacs, 
F.  E.  Schall, 
Geo.  C.  Nutting, 
W.  M.  Noon, 
A.  MoNab, 
Geo.  W.  Andrews. 


What  is  the  Best  Form  of  Traveler  to  Use  in  Erect- 
ing Steel  Railway  Bridges  of  Spans  up  to  Two  < 
Hundred  Feet? 


G.  W.  Smith, 
O.  J.  Travis, 
J.  P.  Snow, 
C.  W.  Kelley, 
Joseph  M.  Staten, 
F.  W.  Tanner. 


''  A.  O.  Cunningham. 
Geo.  F.  Powers, 


Best  Method  of  Protecting  Solid  Steel  Floors  of  J  D.  W.  Lum, 

Bridges ]  Albert  C.  Keith, 

Austin, 
Sohall. 


6. 


Best  Plans  for  Small  Tool  Houses,  Including  Switch 
men's  and  Car  Bepairers'  Shanties,  and  Section 
Tool,  and  Hand-car  Houses 


i  Albei 

O.  P. 

I  F.  E. 

f  J.  B.  f 
H.  E. 

r  i  w.  B. 


Sheldon, 
Holmes, 
Bell, 
Geo.  Mitchell, 
Ed.  Gagnon, 
C.  B.  Walton. 


7. 


Best  Practical   Sanitary    Arrangements  for  Small 
Stations  Where  There  Are  no   Water  or  Sewer  •• 
Systems 


J.  H.  Markley, 
F.  J.  Leavitt, 
Geo.  J.  Patterson, 
E.  B.  Ashby, 
T.  J.  Darraoott, 
A.  W.  Merrick. 


Best  Method  of  Making  Annual  Inspection  of  Bridges 
And  Culverts,  and  Form  of  Beport  to  be  Made 


9. 


Water  Filters,  or  Other  Methods  of  Purifying  Water  ^ 
for  Engine  Use 


Walter  G.  Berg, 
J.  A.  Dodson, 
C.  F.  Loweth, 
Arthur  Montzheimei^ 
A.  Zimmerman, 
A.  Shane. 
I.  O.  Walker. 


B.  C.  Sattley, 
J.  E.  Greiner, 
Ed.  M.  Gilchrist, 
Geo.  E.  Hanks, 
A.  B.  Manning, 
James  Eogrers. 


I 
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10. 


Bftue  l&ethod  of  Storinic  Fael  Oil,  With  Appliances 
for   lapplTing  Locomotiyes,  Indadlng   Plan  of  ^ 
Water  Stations.  Showing  Relatiye  Arrangements  ^ 
of  Fnel  and  Water  Sapply 


U. 

What  Has  Been  the  Experience  in  the  Use  of  Con- 
crete Under  Bridse  Bed-plates  and  Tarn-tables  in 
Place  of  Pedestal  Stones,  and  What  is  the  Best 
Form  and  Material  for  Bed-plates  Under  Varloas 
S^lesof  Iron  Bridges 


0.  C.  Mallard, 
J.  S.  Berry, 
Geo.  J.  Bishop, 
William  CarmiohaoU 
W.M.  Clark, 

1.  W.  Byans, 
E.  Fisher. 


Walter  A.  Bogers, 
A.  Minster, 
L.  F.  Goodale, 
E.  H.  B.  Green, 
J.  C.  Hain. 
E.  P  Hawkins. 


THIATEENTH   CONVENTION,  QUEBEC,  CANADA,  OCT.  20  TO  22,  IMt 


1. 


What  is  the  Best  Fom  of  l¥ayeler  to  Use  in  Erect- 
ing Steel  Railway  Bridges  of  Spans  up  to  200  Feet. . 


G.  W.  Smith, 
Moses  Burpee, 
Geo.  J.  Bishop, 
A.  O.  Cunningham, 
J.  C.Hain, 
I .  F.  Stem. 


What  Has  Been  the  Experience  in  Use  of  Concrete 
Under  Bridge  Bed-plates  and  Tom-tables  in  Place 
of  Pedestal  Stones,  and  What  is  the  Best  Form  and 
Material  for  Bed -plates  Under  Various  Styles  of 
Iron  Bridges  (Continued  from  1902) 


C.  F.  Loweth, 
T.  M.  Strain, 
J.  E.  Johnson, 
A.  Minster, 

D.  W.  Lum, 
J.  P.  Snow. 


A.  H.  King, 
J.  B.  Shelaon, 
Best  Methods  of  Caring  for  Trestles  While  Being  1  H.  D.  Cleayeland, 


FiUed 


A.J.Hart, 
F.  Ingalls, 
.  J.  S.  Lemond. 


4. 


Beat  Forms  of  Construction  for  Engine  Houses. 


'•  A.  W.  Merrick, 
L.  H.  Wheaton, 
R.  L.  Heflin, 
C.  W.  Kelley, 
C.  C.  Mallard, 
A.  B.  Manning. 


5. 


Best  Methods  of  Filling  Ice  Houses  and  Conyeylng 
Ice  to  Refrigerator  Cars "^ 


J.  T.  Carpenter, 

F.  L.  Burrell, 
John  P.  Canty, 
A.  McNab, 

C.  M.  Large, 

G.  Larson. 


e. 


Best  Methods  of  Filling  Track  Water  Tanks  Auto- 
matically  


E.  B.  Ashby, 
Wlllard  Beaham, 
C.  H.  Miller, 
Thomas  S.  Leake, 

F.  E.  Sohall, 
L.  F.  Price. 


280 
t. 

O.  J.  TtatU, 
R.  H.  Beid, 
Bteam  Hammers  Venus  Drop  Hammers  for  Pile-  J  N.  H.  LaFoimtal]i« 

drlyers i  Frank  J.  Leavltt, 

G.O.  LiUy, 

H.  Bettlnghoase. 


"  ZfAi^  D.  Isaaos, 
I  W.  A.  McGonagle, 


Best  Form  of  Constraotion  for  Docks  and  Whanres..  * 


HenryGoldmark, 
G.  J.  Klomp, 
B.  B.  Tweedy, 
.  G.  F.  Powers. 


9. 


Best  Record  Forms  for  BalldingSi  Water  Tanks,  etc.  < 


10. 


r  B.J. Sweatt, 
B.  F.  Pickering, 
A.  Shane. 
I.  O.  Walker, 
J.  F.  White, 
WlUiam  B.  Harwlg. 


(John  I.  Banks, 
jame^clntyre, 
Ed.  Gilchrist, 
George  W.  Welker. 


11. 


Best  Methods  for  Preserving  Timber  and  Piles  In , 
Stractares ^ 


\  Wm.  F.  Steffens, 
John  D.  Isaacs, 
Geo.  A.  Moontain, 


E.  Longhery, 
.  O.  Witt, 


C 
.  B.  F.  Bond. 


13. 

B.  W.  Gnppj 


IB.  W.  GQPP7, 
BobertJ  Brace 
Wm.  M.  CUrk.  ' 
J.  S.  Berry. 
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FOURTEENTH  OONYBNTION,  OHIOAGO,  ILL.,  OCTOBER  18  TO  ao,  1904. 


1. 


Oonfltniotloii  and  Malntenanoe  of  Docks  and  WhArves.  < 


2. 


RelatiTe  Valne  of  Oonorete  and  Timber  Piles. 


'  H.  Rettlnff house, 
W.  A.  MoGonaflrle, 
A.  A.  Pasre, 
J.  8.  Browne. 
W.  M.  Noon, 
L.  J\  Anderson, 
L.  D.  Smith. 


W.  H.  Flnley, 

J.  O.  Haln, 
.  W.  A.  Rofirers, 
]  D.  W.  Lam, 

W.  8.  Dawley, 

L.  F.  Goodale. 


8. 


Concrete  Baildlng  Oonstmction,  Indndinsr  Platforms.  < 


0.  W.  Rlchej, 
A.  O.  Conningrham, 
C.  F.  Loweth, 
G.  A.  Wright, 
ellus. 


^  F.  P.  Gate] 


Anchors  for  Plows  and  Derricks 


R.  J.  Arey, 
A.  J.  Ross, 
E.  Loaffhery, 
M.  Bishop. 


Methods  of  Repairing  Roofs  of  Varioas  Kinds. 


6. 


Methods  of  Watering  8tock  in  Transit . 


7. 


Protection  of  Water  Tanks  and  Water  Pipes  from 
Action  of  Frost 


8. 


Recent  Practice  in  Coffer  Dam  Work. 


f  J.  N.  Penwell, 
A.  W.  Merrick, 
G.  C.  Larson, 
H.  W.  Phillips, 
C.  F.  Flint, 

.  Floyd  Ingram. 


'  J.  O.  Thorn, 
B.  J.  Sweatt, 
F.  O.  Draper, 
F.  Ingalls, 

.  F.  L.Park. 


'  J.  P.  Canty, 

J.  Parks, 
<  A.  Findley, 

F.  L.  Barrel!, 
.  K.  J.  C.  Zlnck. 


'  W.  F.  8teffens, 

F.  E.  Sohall, 

G.  J.  Elumpp, 
R.  H.  Reid. 

.  Wm.  Kleefeld,  Jr. 
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STANDING  COMMITTEES.— FOUBTBBNTH  CONVENTION. 


1. 


Pile  and  Frame  Trestle  BridjreS' 


2. 


Steel  Bridges. 


I 


F.  S.  Bdinger. 
W.  M.  CUrk, 
I.  F.  Stem. 
W.  E.  Alexander, 
J.  C.  Taylor. 


'  H.  H.  Eggleston, 
J.  P.  Snow, 
C.  H.  Cartlldge, 
H.  M.  Trippe, 

,  J.  W.  Lantry. 


Buildings. 


E.  Da  Bols  Brown, 
W.  A.  Pettis, 
W.  C.  Halsey, 
T.  S.  Leake. 


4. 


Docks  and  Wharves. 


B.  Angst, 
W.J.lfeilor, 
John  I.  Banks, 
K.  S.  Hall, 
A.  McDonald. 


Water  Supply. 


'  B.  M.  Hadson, 
F.  J.  Learitt, 
D.  C.  Zook, 
CharTes  Carr, 

.  J.  H.  Howe. 


Fire  Protection 


i 
( 


Qeo.  W.  Andrews, 
R.  A.  Nlckerson, 
Wm.  H.  Keen, 
H.  A.  Homing. 


Fences,  Crossings  and  Cattle  Oaards. 


8. 


Preservatiyes  for  Wood  and  Metals. 


'  C.  S.  Corrlgan, 
C.  F.  King, 
J.  S.  Berry, 
Walter  Harst, 
Barton  Marye. 


1 


F.  D.  Beal, 
J.  F.  Parker, 

B.  Fisher, 
J.  C.  Beye, 

C.  A.  Tnanneiser. 


Coaling  Stations  and  Cinder  Pits < 


'  W.  B.  Caasey, 
B.  M.  Drake, 
J.  W.  MoCormaok, 
WiUard  Beaham. 


10. 


Records  and  Accoants 


f  H.  M.  Henson, 
1  R.  O.  Sattley, 
]  Ed.Oa«non, 

t  E.  R.  Floren. 
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FIFTEENTH  CONVENTION,  PITT8BUBG,  PA.,  OCTOBER  17  TO  19,  1906. 


1. 


Concrete  Bridfires,  Arches  and  Subways. 


'  N.  H.  LaFonntaln, 
B.  H.  Held, 
O.  E.  Hanks, 
A.  S.  Marklej, 
H.  D.  Cleayeland, 

,  M.  Burpee. 


2. 


Experience  and  Use  of  Concrete  and  Timber  Piles. 


'  W.  H.  Flnley, 
E.  N.  Layfleld, 
'   W.  S.  Dawley, 
.  L.  D.  Smith. 


8. 


Concrete  Building  Construction. 


I 


C.  W.  Blchey, 
W.  W.  Perry, 
Charles  Carr, 
B.  P.  Mills, 
W.  B.  Tearance, 
B.  L.  Heflin. 


4. 


Method  of  Watering  Stock  in  Transit. 


< 


(  J.  N.  Penwell. 
U.  A.  Horn, 
M.  R.  Williams, 
C.  F.  King, 
G.  F.  Powers, 

,  J.  C.  Taylor. 


Becent  Practice  in  Coffer  Dam  Work. 


I 


W.  F.  Steffens, 
G.  Aldrich, 
W.  A.  Fort, 
L  E.  P.  Hawkins. 


6. 


Modern  Coaling  Stations  and  Cinder  Pits. 


f 


J.  S.  Browne, 

F.  B.  Scheetz, 
D.  W.  Lum, 

G.  H.  Soles, 
F.  P.  Gutelius. 


7. 


Bumping  Blocks  for  Passenger  and  Freight  Use. 


A.  E.  Klllam. 

Thos.  S.  Leake, 
■i  F.  L.  Burrell, 

J.  M.  Staten, 
.  A.  B.  Hubbard. 
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COMMITTEBB  ON  STANDING  SUBJECT8.-FIFTBENTH  COWBNTION. 


1. 


Pile  and  Frame  Trestle  Brides* 


J.  P.  Oanty, 
K.  8.  HqU, 
J.  B.  Johnson, 
W.  O.  Bgffleston, 
L  H.  F.  Morrill. 


2. 


Steel  Brldsres. 


A.  O.  Connlnsrhama 
W.  H.  Wilkinson, 
J.  P.  Snow, 
W.  M.  Kleefeld, 
F.  B.  Soball. 


Bnlldinsrs. 


{ 


W.  B.  Caosey, 
F.  Inirram, 
Walter  Harst, 
J.  M.  Caldwell. 


4. 


Water  Supply. 


I 


B.  M.  Hudson, 
H.  Bettlnghou^, 
M.  Blney. 
J.  L.  Talbott, 
M.  Bishop. 


6. 


Fire  Protection 


Geo.  W.  Andrews, 
B.  A.  Niokerson, 
W.  H.  Keene, 
D.  O.  Zook. 


6. 


Fences,  Boad  Crossings  and  Cattle  Guards. 


(  A.  Findley, 
J.  Hartley, 

^  A.  McDonald, 
Geo.  J.  Patterson, 
M.  F.  Tucker. 


7. 


Presenratiyes  for  Wood  and  Metals. 


'  F.  D.  Beal, 
,  B.  J.Arey, 
'   H.  Small, 

.  W.  A.  McGonagle. 


8. 


Becords  and  Accounts 


i 


f  B.  C.  SatUey , 
J.  S.  Lemond, 
James  Stannard, 
J.  C.  Beye. 


CONSTITUTION. 


ARTICLE  I. 

NAME. 

Section  1.  This  Association  is  known  as  the  "Association  of 
Railway  Superintendents  of  Bridges  and  Buildings/' 

ARTICLE  II. 

OBJECT. 

Section  1.  The  object  of  this  Association  shall  be  the  mutual 
advancement  of  its  members,  by  the  acquirement  of  more  perfect 
knowledge  in  the  construction,  maintenance,  and  repair  of  rail- 
road bridges  and  buildings,  as  well  as  all  other  matters  entrusted 
to  the  care  of  superintendents  of  bridges  and  buildings,  by  com- 
mon discussion,  interchange  of  ideas,  reports,  and  investigations 
of  its  members. 

ARTICLE  III. 

MEMBEBSHIP. 

Section  1.  Any  person  at  the  head  of  a  bridge  and  building 
department  on  any  railroad,  or  a  division  or  subdivision,  and  to 
include  assistant  superintendent  and  general  foreman  of  any  rail- 
road, shall  be  eligible  to  membership  in  this  Association  upon 
application  to  the  secretary  and  the  payment  of  $3.00  membership 
fee  and  $2.00  for  one  year's  dues,  membership  to  continue  until 
written  resignation  is  received  by  the  secretar^r,  unless  member 
has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  con- 
duct unbecoming  a  railroad  official  and  member  of  this  Associa- 
tion, or  who  shall  refuse  to  obey  the  chairman,  or  rules  of  this 
Association,  may  be  expelled  by  a  two-thirds  vote  of  the  members 
present. 

Sec.  3.  Any  member  elected  a  Life  Member  of  this  Association, 
shall  have  all  of  the  privileges  of  an  active  member,  but  shall  not 
be  required  to  pay  annual  dues. 

ARTICLE  IV. 

officebs. 

Section  1.  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive 
members.  The  executive  members,  together  with  the  president, 
secretary,  and  treasurer,  shall  constitute  the  Executive  Com- 
mittee. 
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All  Past-Presidents  of  this  Association,  who  continue  to  be 
members,  shall  be  entitled  to  be  present  at  all  meetings  of  the 
Executive  Committee,  of  which  meetings  they  shall  receive  due 
notice,  and  be  permitted  to  discuss  all  questions  coming  before 
the  Executive  Committee  and  to  aid  said  committee  by  their  ad- 
vice and  counsel;  but,  said  Past-Presidents  shall  not  have  a  right 
to  vote,  nor  shall  their  presence  be  requisite  in  order  to  constitute 
a  quorum. 

ARTICLE  V. 

DUTIES  OF  OFFICEBS. 

Sectioit  1.  The  duties  of  officers  shall  be  such  as  prescribed  by 
by-laws,  as  pertain  to  officers  of  like  character,  general,  or  may 
be  assigned  them  by  the  Executive  Committee. 

ARTICLE  VI. 

EXECUTIVE  COMMITTEE. 

Section  1.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Asso- 
ciation, assess  the  amount  of  annual  and  other  dues,  call,  prepare 
for,  and  conduct  general  or  special  meetings,  make  all  necessary 
purchases  and  contracts  required  to  conduct  the  general  business 
of  the  Association,  but  shall  not  have  power  to  render  the  Asso- 
ciation liable  for  any  debt  beyond  the  amount  then  in  the  treas- 
urer's hands  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meet- 
ing of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings 
of  its  meetings,  making  such  reports  accessible  to  members;  it 
shall  publish  the  proceedings  of  all  meetings  of  the  Association, 
subject  to  the  approval  of  the  Association. 

Sec.  3.  Two-thirds  of  the  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days'  notice  being  given  members 
by  mail. 

Sec.  4.  Five  members  of  the  Executive  Committee  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 

ARTICLE  VII. 

election  of  officers  and  tenube  of  office. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall 
be  elected  at  the  regular  meeting  of  the  Association,  held  on 
third  Tuesday  in  October  of  each  year,  and  the  election  shall  not 
be  postponed  except  by  unanimous  consent. 

president  and  tbeasltier. 

Sec.  2.  The  president  and  treasurer  shall  be  elected  by  ballot 
by  a  majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or 
until  successors  are  elected. 
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VICE-PBESIDBNTS    AND    EXECUTIVE    MEMBERS. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and 
executive  members  for  two  years,  four  vice-presidents,  and  three 
executive  members  to  be  elected  each  year;  provided,  however, 
that  three  of  the  executive  members  be  appointed  by  the  president 
at  the  adoption  of  this  constitution.  All  officers  herein  named  to 
hold  office  until  successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be 
elected  by  a  majority  vote.  Bjxecutive  members  will  be  elected 
in  the  same  way,  all  voting  to  be  by  written  ballots. 

SECKBTABT. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes 
of  the  members  present  at  the  annual  meeting.  The  term  of  office 
of  the  secretary  shall  be  for  one  year,  unless  terminated  sooner 
by  action  of  the  Ejxecutive  Committee,  two-thirds  of  whom  may 
remove  the  secretary  at  any  time.  His  compensation  shall  be 
fixed  by  a  majority  of  the  Executive  Committee.  The  secretary 
shall  also  be  secretary  of  the  Executive  Committee. 

TEEASUSEB. 

Sec.  6.  The  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  majority  of  the  Executive  Committee. 

ARTICLE  VIII. 

COMMITTEES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  presi- 
dent shall  appoint  a  committee  of  three  members,  not  then  officers 
of  the  Association,  who  shall  send  names  of  nominees  for  officers 
of  the  Association  for  the  ensuing  year  to  the  secretary,  before 
the  election  of  officers  is  in  order,  and  the  names  shall  be  an- 
nounced as  soon  as  received.  The  election  shall  not  be  held  until 
the  day  after  announcement,  except  by  unanimous  consent.  Noth- 
ing in  this  section  shall  be  construed  to  prevent  any  members 
from  making  nominations. 

AUDITING   committee. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  there  shall 
be  appointed  by  the  president  an  auditing  committee  of  three 
members,  not  officers  of  the  Association,  whose  duty  it  shall  be  to 
examine  the  accounts  and  vouchers  of  the  treasurer  and  certify 
as  to  the  correctness  of  his  accounts.  Acceptance  of  this  com- 
mittee's report  will  be  regarded  as  the  discharge  of  the  com- 
mittee. 

committees  on  subjects  fob  discussion. 

Sbo.  3.  At  the  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  it  shall  be  to  prepare  and 
report  subjects  for  discussion  and  investigation  at  the  next  annual 
meeting.    If  subjects  are  approved  by  the  Association,  the  presi- 
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dent  shall  appoint  a  committee  to  report  on  them.  It  shall  be 
the  duty  of  the  committee  to  receive  from  members  questions  for 
discussion  during  the  time  set  apart  for  that  purpose.  This  com- 
mittee shall  be  the  Judge  of  whether  such  questions  are  suitable 
ones  for  discussion,  and  If  so,  report  them  to  the  Association. 

COMMrrTEES    ON    INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint 
special  committees  to  Investigate  and  report  on  said  subjects  and 
he  may  appoint  a  special  committee  to  Investigate  and  report  on 
any  subject  which  a  majority  of  members  present  may  approve  of. 

ARTICLE    IX. 

ANNUAL    DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dol- 
lars membership  fee,  and  shall  also  pay  two  dollars  per  year  In 
advance  to  defray  the  necessary  expenses  of  the  Association.  No 
member  being  one  year  in  arrears  for  dues  will  be  entitled  to 
vote  at  any  election,  and  any  member  one  year  In  arrears  may  be 
stricken  from  Uie  list  of  members  at  the  discretion  of  the  Execu- 
tive Committee. 

ARTICLE   X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular 
meeting  by  a  two-thirds  vote  of  members  present,  provided  that 
a  written  notice  of  the  proposed  amendment  has  been  given  at 
least  ninety  days  previous  to  said  regular  meeting. 


BY-LAWS. 

time  of  meeting. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annu- 
ally on  the  third  Tuesday  in  October. 

HOUB  OF   meeting. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m. 

place  of  meeting. 

3.  The  cities  or  places  for  holding  the  annual  convention  may 
be  proposed  at  any  regular  meeting  of  the  Association  before  the 
final  adjournment.  The  places  proposed  shall  be  submitted  to  a 
ballot  vote  of  the  members  of  the  Association,  the  city  or  place 
receiving  a  majority  of  all  the  votes  cast  to  be  declared  the  place 
of  the  next  annual  meeting;  but  If  no  place  received  a  majority 
of  all  votes,  then  the  place  receiving  the  lowest  number  of  votes 
shall  be  dropped  on  each  subsequent  ballot  until  a  place  is  chosen. 
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QUOBUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more 
members  shall  constitute  a  quorum. 

OBDEB  OF  BUSDYESS. 

5.  1st — Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 

3d —  Admission  of  new  members. 

4th — President's  address. 

5th — ^Reports  of  secretary  and  treasurer. 

6th — ^Payment  of  annual  dues. 

7th — Appointment  of  committees. 

8th — Reports  of  committees. 

9th — ^Unfinished  business. 
10th — ^New  business. 
11th — ^Reading  and  discussion  of  questions  propounded  by 

members. 
12th — Miscellaneous  business. 
13th — Election  of  ofiicers. 
14th — Adjournment 

DUTIES  OF  OFFICEBS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to 
order  at  the  appointed  time;  to  preside  at  all  meetings;  to  an- 
nounce the  business  before  the  Association,  and  to  decide  all 
questions  of  order  and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  yice-presidents,  in  the  absence  of 
the  president,  to  preside  at  all  meetings  of  the  Association,  in 
their  order  named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record 
of  proceedings  of  all  meetings  of  this  Association;  to  keep  correct 
all  accounts  between  this  Association  and  its  members;  collect 
all  moneys  due  the  Association,  and  pay  the  same  over  to  the 
treasurer  and  take  his  receipt  therefor,  and  to  perform  such  other 
duties  as  the  Association  may  require. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt 
to  the  secretary  for  all  moneys  received  from  him,  and  pay  all 
orders  authorized  by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts'  Rules  of 
Order. 


DIRECTORY  OF  MEMBERS. 


ASSOCIATION   OF   RAILWAY    SUPERINTENDENTS   OF 

BRIDGES  AND  BUILDINGS. 

OCTOBER.  1905. 

A 

Aldbich,  Gbosvekob,  N.  T.,  N.  H.  ft  H.  R.  R.,  Readvllle,  Mass. 

Alexandeb,  W.  E.,  Bangor  ft  Aroostook  Railroad,  Houlton,  Me. 

Amos,  Alexandeb,  Minn.,  St  P.  ft  S.  Ste.  M.  Ry.,  MlnneapollB, 
Minn. 

Andebson,  J.  W.,  Cln.,  Hamilton  ft  Dayton  Ry.,  Chillicothe,  Ohio. 

Andebson,  L.  J.,  C.  ft  N.  W.  Ry.,  Escanaba,  Mich. 

Andbews,  Geo.  W.,  Asst.  Engr.  M.  of  W.,  B.  ft  O.  R.  R.,  Mt  Royal 
Station,  Baltimore,  Md. 

Andbews,  O.  H.,  St  Jo.  ft  G.  I.  Ry.,  St  Joseph,  Mo. 

Angst,  R.,  Chief  Engr.,  Duluth  ft  Iron  Range  R.  R.,  Duluth,  Minn. 

Abey,  Ralph  J.,  Asst.  Engr.,  A.,  T.  ft  S.  F.  Ry.  (Coast  Lines), 
Williams,  Ariz. 

AsHBT,  E.  B.,  Engr.  M.  of  W.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 

Austin,  Cybus  P.,  Boston  ft  Maine  R.  R.,  Medford,  Mass. 


Bailey,  S.  D.,  Michigan  Central  R.  R.,  Detroit  Mich. 

Bainbbidge,  F.  H.,  C.  ft  N.  W.  Ry.,  Chicago,  111, 

Ball,  Edoab  E.,  Asst  Engr.,  A.,  T.  ft  S.  F.  Ry.  (Coast  Lines), 
Williams,  Ariz. 

Banks,  John  I.,  Tide  Water  R.  R.,  913  12th  St,  Norfolk,  Va. 

Babbett,  John  E.,  Supt  Track  and  B.  ft  B.,  L.  ft  H.  R.  Ry.,  War- 
wick, N.  Y. 

Bassbtt,  H.  W.,  Pacific  Coast  Co.,  Seattle,  Wash. 

Bates,  Onwabd,  C.  E.,  Ellsworth  Building,  355  Dearborn  St,  Chi- 
cago, 111. 

Battey,  Chables  C,  Boston  ft  Maine  R.  R.,  Concord,  N.  H. 
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Beahan,  WnxASD,  L.  S.  ft  M.  S.  Ry.,  Cleveland,  Ohio. 

Beal,  F.  D.,  Southern  Pacific  Ck>.,  West  Oakland,  Cal. 

Beli^  W.  E.,  Plant  System,  Thomasvllle,  Ga. 

B£in>EB,  H.,  Wis.  Cent.  Ry.,  F\>nd  da  Lac,  Wis. 

Bebg,  Walter  G.,  Chief  Bngr.,  L^lgh  Valley  R.  R.,  261  West  62d 
St,  New  York  City. 

Bebet,  J.  S.,  St  Louis  Southwestern  Ry.,  Tyler,  Texas. 

Bekbt,  William,  San  Antonla  ft  Aransas  Pass  Ry..  Toakum,  Tex. 

Bete,  John  C,  Res.  Engr.,  Union  Pacific  R.  R.,  Cor.  12th  ft  Lib- 
erty Sts.,  Kansas  City,  Mo. 

Bishop,  Geoboe  J.,  G.  T.  Ry.,  Durand,  Mich. 

Bishop,  McClellan,  C.  R.  I.  ft  P.  Ry.,  Okla.  Dlv.,  Chlckasha,  L  T. 

Biss,  C.  H.,  Engr.,  New  Zealand  Govt.  Rys.,  Auckland,  New  Zea- 
land. 

Blae»,  Alex.  C,  Wabash  R,  R.,  Moberly,  Mo. 

Bond,  B.  F.,«  Chief  Engr.  Jacksonville  ft  St  Louis  Ry.,  Jackson- 
ville, 111. 

BoTTTiN,  Samuel,  St  L.  ft  S.  F.  R.  R.,  Cape  Girardeau,  Mo. 

Bowman,  Austin  Lord,  Bridge  Engr.,  C.  R.  R.  of  N.  J.,  29  Broad- 
way, N.  Y.  City. 

Bright,  J.  S.,  Jb.,  Asst  Engr.,  347  8th  St,  San  Bernardino,  Cal. 

Bbown,  Edwabd  D.  B.,  Fairbanks,  Morse  ft  Co.,  Chicago,  111. 

Bbown,  Ebenezeb,  G.  T.  Ry.,  AUandale,  Ont 

Bbown,  J.  B.,  K.  C,  C.  ft  S.  Ry.,  Clinton,  Mo. 

Bbowne,  J.  S.,  Dlv.  Engr.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Providence, 
R.  I. 

Bruce,  Robebt  J.,  Mo.  Pac.  Ry.,  J807  Mo.  Pac.  Bldg.,  St  Louis,  Mo. 

Burnett,  James,  Engr.,  Govt  Rys.,  Wellington,  New  Zealand. 

Bubpeb,  Moses,  Chief  Engr.,  Bangor  ft  Aroostook  R.  R.,  Houlton, 
Me. 

Bubpee,  T.  C,  Engr.  M.  of  W..  Intercolonial  Ry.,  Moncton,  N.  B. 

Bubbell,  F.  L.,  C.  ft  N.  W.  Ry.,  Fremont,  Neb. 


Caldwell,  J.  M.,  Chicago,  Ind.  ft  Louisville  R.  R.,  Lafayette,  Ind. 
Canty,  John  P.,  Fitchburg  Dlv.,  B.  ft  M.  R.  R.,  Fltchburg,  Mass. 
Cabman,  Fbank  V.,  So.  Pac.  Co.,  West  Oakland,  Cal. 
Cabmichael,  William,  C,  R.  I.  ft  P.  Ry.,  El  Reno,  Okla. 
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Cabpenteb,  James  T.»  St.  Louis  Div.,  Southern  Ry.,  Princeton,  Ind. 

Cabs,  Chableb,  Michigan  Central  R.  R.,  Jackson,  Mich. 

Cabson,  D.  J.,  B.  R.  ft  P.  R.  R.,  DuBols,  Pa. 

Cabtlidoe,  C.  H.,  Bridge  Engr.,  C,  B.  ft  Q.  Ry.,  Chicago,  111. 

Causey,  T.  A.,  706  2d  St.,  Ft  Scott,  Kan. 

Causet,  W.  B.,  Bngr.  M.  of  W.,  Chicago  ft  Alton  Ry.,  Blooming- 
ton,  111. 

Clapp,  S.  F.,  G.  C.  ft  S.  F.  Ry.,  Temple,  Tex. 

Clabk,  Wm.  M.,  B.  ft  O.  R.  R.,  Youngstown,  0. 

Cleaveland,  H.  D.,  Bessemer  ft  Lake  Erie  R.  R.,  Greenyille,  Pa. 

Clough,  Fbank  M.,  a.,  T.  ft  S.  F.  Ry.,  San  Marclal,  N.  M. 

CoBBiGAN,  C.  S.,  Res.  Engr.,  O.  H.  ft  H.  S.  A.  Ry.,  San  Antonio, 
Tex. 

CUMMiir,  Joseph  H.,  Long  Island  R.  R.,  Jamaica,  N.  Y. 

CuNiaNOHAM,  A.  O.,  Bridge  Engr.,  Wabash  R.  R.,  St.  Louis,  Mo. 

CuBTix,  Wm.,  C.  ft  N.  W.  Ry.,  Boone,  la. 

D 

Danes,  William  S.,  Eastern  Div.,  Wabash  R.  R.,  102  Bwing  St., 
Peru,  Ind. 

Davis,  Chabies  Henbt,  Engr.,  Barclay  R.  R.,  25  Broad  St,  N.  Y. 

City. 

« 

Dawlbt,  W.  S.,  Chief  Engr.,  C.  ft  E.  I.  R.  R.,  Chicago,  111. 
Desilets,  L.  p.,  C.  O.  W.  Ry.,  Des  Moines,  la. 
DoucEt,  A.  E.,  Chief  Engr.,  Q.  ft  L.  St  John  Ry.,  Quebec. 
Dbake,  R.  M.,  Asst.  Engr.,  Southern  Pacific  Co.,  3rd  and  Town- 
send  Sts.,  San  Francisco,  Cal. 
Dbapeb,  F.  O.,  Illinois  Central  R.  R.,  Chicago,  111. 

Dwyeb,  Wm.  a.,  432  Pearl  St,  Buffalo,  N.  Y. 

E 

Ediiyoeb,  Fbed  S.,  Engr.,  Southern  Pacific  Co.,  San  Francisco,  Cal. 
Eggleston,  H.  H.,  Chicago  ft  Alton  Ry.,  Bloomington,  111. 
Eggleston,  William  O.,  Erie  R.  R.,  93  1st  St.,  Huntington,  Ind. 

F 

Findley,  a.,  G.  T.  Ry.,  Montreal,  Canada. 

FiNUT,  W.  H.,  C.  B.,  554-6  Monadnock  Block,  Chicago,  111. 

Fisheb,  E.,  Engr.  B.  and  B.,  Missouri  Pacific  Ry.,  St  Louis,  Mo. 
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Flint,  C.  F.,  Central  Vermont  R.  R.,  St.  Albans,  Vt. 
Floben,  E.  R.,  C,  R.  1.  ft  P.  Ry.,  Fairbury,  Neb. 
Fltnn,  M.  J.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 
FoBT,  William  A.,  Bridge  Engr.,  Southern  Ry.,  Columbia,  S.  C. 
Fbaseb,  James,  Chief  Engr.,  New  South  Wales  Govt.  Rys.,  Sydney, 
N.  S.  W. 

FXJLLEM,  T.  J.,  111.  Cent.  R.  R.,  Chicago,  111. 

G 

Gaonon,  Ed.,  Minn,  ft  St.  L.  R.  R.,  Minneapolis,  Minn. 

Geaby,  Sylvesteb,  Penn.  Lines  W.  of  Pitts.,  Cambridge,  O. 

Geobge,    W.    J.,    Commissioner,    Western    Australia    Govt.    Rys.» 
Perth,  Western  Australia. 

GiLBEBT,  James  D.,  A.,  T.  ft  S.  F.  Ry.,  Topeka,  Kan. 

GiLCHBiST,  Ed.  M.,  C,  B.  ft  Q.  Ry.,  Centerville,  la. 

GoLDMABK,  Henby,  Chief  Engineer's  office,  C.  P.  Ry.,  Montreal* 
Can. 

GoooH,  C.  W.,  1326  W.  9th  St,  Des  Moines,  la. 

GooDAUE,  L.  F.,  C,  B.  ft  Q.  Ry.,  Room  610  Globe  Democrat  Building* 
St.  Louis,  Mo. 

GovEEN,  Edw.  J.,  Asst.  Engr.,  Buffalo,  Rochester  ft  Pittsburg  Ry., 
Rochester,  N.  Y. 

Gbaham,  Wm.,  Asst.  Engr.,  B.  ft  O.  R.  R.,  Mt.  Royal  Sta.,  Balti- 
more, Md. 

Gbeen,  E.  H.  R.,  Gen.  Mgr.,  Texas  Midland  R.  R.,  Terrell,  Texas. 

Gbeineb,  J.  E.,  B.  ft  O.  R.  R.,  paltimore,  Md. 

Gunx,  B.  A.,  Georgia  R.  R.,  Camok,  Ga. 

GuTELius,  F.  P.,  Engr.  M.  of  W.,  C.  P.  Ry.,  Montreal,  Can. 

H 

Hain,  J.  C,  care  of  J.  G.  White  ft  Co.,  43  Exchange  Place,  N.  Y. 
City. 

Hall,  Thos.,  M.  C.  R.  R.  (Canada  Div.),  St.  Thomas,  Ont. 

Halsey,  W.  C,  C.  ft  N.  W.  Ry.,  Eagle  Grove,  la. 

HAI7KS,  Geo.  E.,  Pere  Marquette  R.  R.,  East  Saginaw,  Mich. 

Haet,  a.  J.,  C,  M.  ft  St  P.  Ry.,  Minneapolis,  Minn. 

Habtley,  James,  Northern  Pacific  Ry.,  Staples,  Minn. 

Habwio,  William  E.,  Lehigh  Valley  R.  R.,  Phillipsburg,  N.  J. 

Hausoen,  F.  W.,  Mo.  Pac.  R.  R.,  Pacific,  Mo. 
15 
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Hawkins,  E.  P.,  M.  &  O.  R.  R.,  Okoloba,  MIbs. 

Heflin,  R.  L.,  Lehigh  Valley  R.  R.,  Sayre,  Pa. 

Helmebs,  N.  F.,  Northern  Pac.  Ry.,  Staples,  Minn. 

Hendricks,  V.  K.,  B.  &  O.  R.  R.,  Baltimore,  Md. 

Henson,  H.  M.,  Denver,  Enid  ft  Gulf  R.  R.,  Enid,  Okla. 

HiGoiNS,  H.  K.,  AsBt.  Engr.,  N.  Y.,  N.  H.  &  H.  R.  R.,  472  South 
Station,  Boston,  Mass. 

Holmes,  H.  E.,  Central  Vt  R.  R.,  New  London,  Conn. 

HoBN,  U.  A.,  Mo.  Pac.  R.  R.,  Osawatomie,  Kan. 

H0BNIN6,  Henby  a.,  Mich.  Cent.  R.  R.,  Niles,  Mich. 

Howe,  J.  H.,  Union  Pacific  R.  R.,  Omaha,  Neh. 

HuBBABD,  Andbew  B.,  Bostou  &  Maine  R.  R.,  Boston,  Mass. 

Hudson,  Ben  M.,  St  L.,  K.  C.  &  C.  R.  R.,  Union,  Mo. 

Hull,  K.  S.,  Gulf,  Col.  &  S.  F.  Ry.,  Beaumont,  Tex. 

Hume,  E.   S.,  Engr.,  Western  Australia  Govt.  Rys.,  Fremantle, 
Western  Australia. 

Humphreys,   Thos.,   Asst.   Engr.,   Southern  Pacific  Co.,   Bakers- 
field,  Cal. 

HuNciKEB,  John,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Hubst,  Walter,  C,  B.  ft  Q.  Ry.,  St.  Joseph,  Mo. 


I  NO  alls,  F.,  Northern  Pacific  Ry.,  Jamestown,  N.  D. 
Ingram,  Floyd,  Louisville  ft  Nashville  R.  R.,  Erin.  Tenn. 


Jardixe,  Hugh,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Johnson,  J.  E.,  Rutland  R.  R.,  Rutland,  Vt. 

Johnson,  Phelps,  Manager,  Dom.  Bridge  Co.'s  System,  Windsor 
Hotel,  Montreal. 

Jonah,  Frank  G.,  Asst.  Engr.,  N.  O.  Ter.  Co.,  Sta.  F.,  New  Or- 
leans, La. 

JuiTON,  Lee,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

K 

Keefe,  David  A.,>Lehigh  Valley  R.  R.,  Athens,  Pa. 
Keen,  Wm.  H.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Hartford,  Conn. 
Keith,  Herbert  C,  1508  Hanover  Bank  Bldg.,  New  York  City. 
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Kkllt,  C.  W.,  Boone,  la. 

KnxAM,  A.  E.,  Oen.  Insp.,  Intercolonial  Ry.,  Moncton,  N.  B. 

KiLLEBBEw,  O.  D.,  Res.  Engr.,  Southern  Ry.,  Ck>lumbia,  S.  C. 

Kino,  A.  H.,  Oregon  Short  Line  R.  R.,  Salt  Lake  City,  Utah. 

Kino,  Chas.  F.,  C.  ft  N.  W.  Ry.,  Norfolk,  Neb. 

Klkefeld,  Wm.,  Jb.,  Div.  Bngr.,  N.  Y.  C.  ft  H.  R.  R.  R.,  Water- 
town,  N.  Y. 

Klumpp,  G.  J.,  Supvr.  of  Bridges,  N.  Y.  C.  ft  H.  R.  R.  R.,  Roch- 
ester, N.  Y. 

KftAUSoH,  Walter  T.,  Architect,  C,  B.  ft  Q.  R.  R.,  209  Adams  St, 
Chicago,  111. 


Lact,  J.  D.,  G.  T.  Ry.,  Durand,  Mich. 

LaFountain,  N.  H.,  1232  Railway  Exchange,  Chicago,  111. 

Lantbt,  J.  F.,  Supvr.  of  Bridges  and  Buildings,  N.  Y.  C.  ft  H.  R. 
R.  R.,  River  Div.,  Weehawken,  N.  J. 

Laboe,  C.  M.,  Penn.  Lines  W.  of  Pitts.,  Jamestown,  Pa. 

Labson,  G.,  C,  St.  P.,  M.  ft  O.  Ry.,  Spooner,  Wis. 

Latfd&ld,  E.  N.,  Chief  Engr.,  Chicago  Terminal  Transfer  R.  R., 

363  Grand  Central  Passenger  Sta.,  Chicago,  111. 

Leake,  Thomas  S.,  111.  Cent.  R.  R.,  902  No.  1  Park  Row,  Chicago, 
111. 

Leavitt,  Fbank  J.,  Boston  ft  Maine  R.  R.,  Sanbornville,  N.  H. 

Lemond,  J.  S.,  Southern  Ry.,  Atlanta,  Ga. 

LiCHTT,  C.  A.,  C.  ft  N.  W.  Ry.,  Fond  du  Lac.  Wis. 

Lilly,  G.  O.,  111.  Southern  Ry.,  Sparta,  111. 

Llotd,  Fbedebick  F.,  Western  Div.,  So.  Pac.  Co.,  Oakland  Pier,  Cal. 

Louqhebt,  E.,  Texas  ft  Pacific  Ry.,  Marshall,  Tex. 

LouGHNANE,  Geobge,  C.  ft  N.  W.  Ry.,  Mason  City,  la. 

Loweth,  C.  F.,  Bngr.  ft  Supt.  B.  ft  B.,  C,  M.  ft  St  P.  Ry.,  Chi- 
cago, 111. 

LUM,  D.  W.,  Chief  Engr.  M.  of  W.,  Southern  Ry.,  Washington,  D.  C. 

Lydston,  Wm.  a.,  Boston  ft  Maine  R.  R.,  Salem,  Mass. 

M 

Macy,  Elbebt  C,  Prin.  Asst.  Engr.,  C.  G.  W.  Ry.,  St.  Paul,  Minn. 
Mallabd,  Chables  C,  H.  ft  T.  C.  R.  R.,  Houston,  Tex. 
Mann,  J.  M.,  Ft.  Worth  ft  Denver  City  Ry.,  Ft.  Worth,  Tex. 
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Mabkucy,  Aaboic  S.,  Chicago  ft  Eastern  111.  R.  R.,  Danville,  lU. 

Mabklet,  John  H.,  Toledo,  Peoria  ft  Western  Ry..  Peoria,  111. 

McCann,  Edwin.  A..  T.  ft  S.  F.  Ry..  Wellington.  Kan. 

McCoBiiACK.  J.  W..  C.  St.  P..  M.  ft  O.  Ry.,  Altoona,  Wis. 

McDonald,  A.,  T.  ft  N.  O.  Ry.,  Houston,  Tex. 

McGoNAGLE,  W.  A.,  1st  Vice-Pres.,  D.,  M.  ft  N.  Ry.,  Dnluth,  Minn. 

McG&ATH,  H.  I.,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

MclLWAiN,  J.  T.,  B.  ft  O.  R.  R.,  Akron.  O. 

McIvEBS,  B.  T..  Northern  Pacific  Ry..  St  Paul,  Minn. 

McKee,  D.  L.,  Pittsburg  ft  Lake  Erie  R.  R.,  McKee's  Rocks,  Pa. 

McKee,  R.  J..  111.  Cent.  R.  R.,  Clinton.  111. 

McKee.  Henbt  C.  C.  of  Ga.  Ry..  Box  66.  Macon.  Ga. 

McKeel,  W.  S..  G.  R.  ft  I.  Ry.,  Grand  Rapids.  Mich. 

McKenzie.  W.  B..  Chief  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

McKiBBON,  Robert,  P.  R.  R..  Dravosburg.  Pa. 

McLean,  Neil,  Erie  R.  R.,  Huntington.  Ind. 

McNab,  a.,  Pere  Marquette  R.  R.,  Holland.  Mich. 

Mellob,  W.  J.,  N.  L.  ft  T.  R.  R.  ft  S.  S.  Co..  Algiers.  La. 

Mebbick.  a.  W.,  Div.    Engr..    Chicago    ft    North    Western    Ry., 
Boone.  la. 

Milleb.  a.  F.,  Penn.  Lines  West  of  Pitts..  38  W.  Van  Buren  St, 
Chicago.  111. 

Millett,  Geo.  C.  Engr.  M.  of  W.,  El  Paso,  Northeastern  System, 
Alamogordo,  N.  M. 

Mills,  R.  P..  Supvr.  of  Bridges,  N.  Y.  C.  ft  H.  R.  R.  R.,  138th  St, 
Mott  Haven.  N.  Y. 

Mitchell;  Geo.  A.,  G.  T.  Ry..  Toronto,  Ont 

Monsakbat.  C.  N.,  Engr.  of  Bridges,  C.  P.  Ry.,  Montreal. 

Moxtzheimer.  Abthub,  Chief  Engr.,  E.,  J.  ft  E.  Ry.,  Joliet,  IlL 

Moboan.  J.  W.,  Southern  Ry.,  Columbia,  S.  C. 

Mobgan,  T.  H.,  Gulf,  Colorado  ft  S.  F.  Ry..  Cleburne.  Tex. 

MoBBiLL.  C.  R..  Res.  Engr.,  G.  H.  ft  S.  A.  Ry.,  El  Paso,  Tex. 

MoBBiLL.  H.  P..  C.  ft  N.  W.  Ry.,  Madison.  Wis. 

Motley,  P.  B..  Asst.  Engr.,  Canadian  Pacific  Ry.,  Montreal,  Can. 

MouxTAix,  Geo.  A.,  Chief  Engr.,  the  Ry.  Commission  of  Canada, 
Ottawa. 

Mountfobt,  Albert,  Boston  ft  Maine  R.  R.,  Nashua,  N.  H. 
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MuNSTAiN,  Sam,  El  Fftso  K.  £.  B.  B.,  Alamogordo,  K.  M. 
MUNSTEB,  A.,  Ch.  Engr.,  C.  G.  W.  Ry.,  St.  Paul,  Minn. 
MUBSKB,  D.  G.,  P.  R.  R.,  Wellsvllle,  O. 
MusTAiN,  Bailey  J.,  El  Paso  ft  N.  E.  R.  R.,  Alamogordo,  N.  M. 

N 

Nbff,  J.  L.,  Union  Pacific  R.  R.,  Omaha,  Neb. 

Nelson,  O.  T.,  Atl.  ft  W.  Pt.,  ft  W.  R7.  of  Ala.,  Montgomery,  Ala. 

NiOKKBSON,  R.  A.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

NooiT,  W.  M.,  Duluth,  South  Shore  ft  Atlantic  Ry.,  Marquette 
Mich. 

O 

Olhkt,  A.  0.,  C.  E.,  Charleston,  S.  C. 

OsBOBN,  Fbank  C,  Civil  Engr.,  Osborn  Bldg.,  Cleveland,  O. 

Osgood,  Cleon  S.,  Engr.,  Portland  ft  Rumford  Falls  Ry.,  Rumford 
Falls,  Me. 


Page,  Adna  A.,  Boston  ft  Maine  B.  B.,  Boston,  Mass. 

Pabk,  F.  L.,  C,  B.  I.  ft  P.  By.,  Topeka,  Kan. 

Pabksb,  J.  F.,  Southern  Cal.  By.,  San  Bernardino,  Cal. 

Pabks,  J.,  Union  Pacific  B.  B.,  Boom  24  Union  Depot,  Denver,  Col. 

Pattbbson,  Geo.  J.,  Central  Vermont  B.  B.,  Waterbury,  Vt. 

Pattsbson,  Samttel  F.,  Boston  ft  Maine  B.  B.,  Concord-,  N.  H. 

Patton,  a.  E.,  G.  T.  By.,  Montreal. 

Pklham,  J.  F.,  Erie  B.  B.,  Avon,  N.  Y. 

Pbnwell,  John  N.,  L.  E.  ft  W.  By.,  Tipton,  Ind. 

Pebkins,  H.  D.,  C.  ft  E.  I.  B.  B.,  Villa  Grove,  111. 

Pebbt,  W.  W.,  Phila.  ft  Beading  By.,  147  Market  St.,  Williama- 
port.  Pa. 

Pettis,  Willard  A.,  Gen.  Supvr.  of  Bridges,  N.  Y.  C.  ft  H.  B.  B.  R., 
73  Glendale  Park,  Bochester,  N.  Y. 

Phillips,  Henry  W.,  N.  Y.,  N.  H.  ft  H.  B.  B.,  So.  Braintree,  Mass. 

Piokebino,  B.  F.,  Boston  ft  Maine  B.  B.,  Sanbomville,  N.  H. 

PiGFOBD,  C.  A.,  Mobile  ft  Bay  Shore  By.,  Coden,  Ala. 

Pool,  J.  B.,  Choc,  Oklahoma  ft  Gulf  B.  B.,  Little  Bock,  Ark. 


248 


POBTEB,  L.  H.,  N.  T.,  N.  H.  ft  H*  R.  R.,  Franklin,  Mass. 
Potts,  J.  0.»  Asst.  BngT.»  Mo.  Pac.  R.  R.,  St  Louis,  Mo. 
PowKLL,  W.  T.,  Colorado  ft  Southern  R.  R.,  Denver,  Col. 
Powers,  Geoboe  F.,  C,  L.  S.  ft  E.  R7.,  Joliet,  111. 


Rand,  Fred  C,  Boston  ft  Maine  R.  R.,  Boston,  Mass. 

Reaoait,  J.  W.,  Engr.,  Ariz,  ft  Col.  R.  R.,  Farmington,  N.  M. 

Rbab,  Geo.  W.,  So.  Pacific  Co.,  San  Francisco,  Cal. 

Reed,  William,  J&,  111.  Cent.  R.  R.,  Fort  Dodge,  la. 

Reid,  R.  H.,  L.  S.  ft  M.  S.  Ry.,  Cleveland,  Ohio. 

Rettinghouse,  H.,  Wis.  Cent.  Ry.,  Fond  du  Lac,  Wis. 

Reynolds,  Edward  F.,  C.  ft  N.  W.  Ry.,  Antigo,  Wis. 

RiCHET,  C.  W.,  Penn.  Lines,  217  Union  Station,  Pittsburg,  Pa. 

RiNEY,  M.,  C.  ft  N.  W.  R.  R.,  Baraboo,  Wis. 

Robertson,  Daniel,  Southern  Pacific  Co.,  West  Oakland,  Cal. 

Robinson,  J.  S.,  Div.  Engr.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Robinson,  W.  M.,  Georgia  R.  R.,  Augusta,  Ga. 

Rogers,  James,  N.  T.,  C.  &  St.  L.  R.  R.,  Fort  Wayne,  Ind. 

Rogers,  Walter  A.,  C.  E.,  Ellsworth  Bldg.,  355  Dearborn  St,  Chi- 
cago, 111. 

Ross,  A.  J.,  G.  H.  ft  S.  A.  Ry.,  Bl  Paso,  Tex. 

Ross,  R.  K.,  C.  ft  G.  T.  Ry.,  Ionia,  Mich. 

RouNSEvnxK,  D.,  Div.  Engr.,  C.  ft  N.  W.  Ry.,  Kaukauna,  Wis. 

Russell,  W.  B.,  Chief  Engr.,  Temiskaming  ft  N.  Ontario  Ry., 
North  Bay,  Ontario. 


Sampson,  Geo.  T.,  Div.  Engr.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Boston, 
Mass. 

Sattley,  R.  C,  Div.  Engr.,  C.  ft  N.  W.  Ry.,  Winona,  Minn. 

SoHALL,  Frederick  E.,  Bridge  Engr.,  Lehigh  Valley  R.  R.,  South 
Bethlehem,  Pa. 

Scheetz,  F.  B.,  Mo.  Pac.  R.  R.,  St  Louis,  Mo. 

Schindler,  a.  D.,  Gen.  Mgr.,  Pacific  Electric  Ry.,  Los  Angeles,  CaL 

ScHULTZ,  W.  T.,  B.  ft  O.  R.  R.,  Zanesvllle,  O. 

Schwartz,  John,  C,  St  P.,  M.  ft  O.  Ry.,  Emerson,  Neb. 
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Sbfton,  Thomas,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Sixta,  A.  C,  Asst.  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Shane,  A.,  Toledo,  St.  L.  &  Kansas  City  R.  R.,  Frankfort,  Ind. 
Shabpe,  D.  W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  New  London,  Ct. 
Sheldon,  J.  B.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R,  I. 
Shope,  D.  a.,  a.,  T.  &  S.  F.  Ry.  (Coast  Lines),  Winslow,  Ark. 
Short,  M.  D.,  E.  J.  ft  E.  Ry.,  Joliet,  111. 
Small,  H.,  G.  H.  ft  S.  A.  Ry.,  San  Antonio,  Tex. 

Smith,  Gh^man  W.,  American  Bridge  Co.,  13  Monadnock  Block, 

Chicago,  111. 
Smith,  L,  D.,  Gulf,  Colorado  ft  Santa  Fe  Ry.,  Galveston,  Tex. 

Smith,  W.  E.,  Chicago,  Mil.  ft  St.  Paul  Ry.,  752  Augusta  St.,  Chi- 
cago,  111. 
Snow,  J.  P.,  Bridge  Engineer,  B.  ft  M.  R.  R.,  Boston,  Mass. 
SoissoN,  J.  L.,  22  Chatham  St.,  Norwalk,  O. 
Soles,  G.  H.,  Pitts,  ft  L.  B.  R.  R.,  Pittsburg,  Pa. 
Spauldino,  B.  C,  Boston  ft  Maine  R.  R.,  St.  Johnsbury,  Vt. 
Stannabd,  James,  Wabash  R.  R.,  Moberly,  Mo. 
Staten,  Joseph  M.,  Chesapeake  ft  Ohio  Ry.,  Richmond,  Va. 

Steffens,  Wm.  F.,  Engr.  of  B.  and  B.,  South  ft  Western  Ry., 
Bristol,  Va.-Tenn. 

Stebn,  I.  F.,  Bridge  Engr.,  C.  ft  N.  W.  Ry.,  Chicago,  111 

Stimson,  F.  C,  C.  ft  N.  W.  Ry.,  Baraboo,  Wis. 

Sweatt,  B.  J.,  Engr.,  C.  ft  N.  W.  Ry.,  Boone,  la. 

SwENSON,  P.,  M.,  St.  P.  ft  S.  Ste.  M.  Ry.,  Minneapolis,  Minn. 


Talbott,  John  L.,  A.,  T.  ft  S.  F.  Ry.,  Pueblo,  Col. 
Tanneb,  Fbank  W.,  Mo.  Pac.  Ry.,  Atchison,  Kan. 
Taylor,  J.  C,  Northern  Pacific  Ry.,  Glendive,  Mont. 

Thanheiseb,  C.  a..  Res.  Engr.,  T.  ft  N.  O.  R.  R.,  ft  G.  H.  ft  N. 
R.  R.,  Houston,  Tex. 

Thompson,  Henry  C,  Div.  Engr.,  N.  Y.  C.  ft  H.  R.  R.,  Weehaw- 
ken,  N.  J. 

Thorn,  J.  O.,  C,  B.  ft  Q.  Ry.,  Beardstown,  111. 

Towne,  W.  J.,  Div.  Engr.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Travis,  O.  J.,  Ft.  Worth  ft  Denver  City  Ry.,  Ft.  Worth,  Tex. 

Trippe,  H.  M.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 
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Tbodp,  Geo.  C,  Bn£:r.,  Govt  Rys..  Wellington,  New  Zealand. 
Tucker,  M.  F.,  Central  of  Georgia  Ry.,  Americus,  Ga.  * 

Tte,  W.  F.,  ABBt.  Chief  Bngr.,  C.  P.  Ry.,  Montreal. 

V 
Vandeobift,  C.  W.,  C.  ft  O.  Ry.,  Ronceverte,  W.  Va. 

W 

Wackeble,  L.  J.,  Mo.  Pac.  R.  R.,  St  Louis,  Mo. 

Waogoneb,  W.  C,  111.  Cent  R.  R.,  Central  City,  Ky. 

Waldbn,  H.  a.,  C.  &  N.  W.  Ry.,  Boone,  la. 

Walkeb,  I.  O.,  AsBt  Engr.,  N.  C.  ft  St.  L.  Ry.,  Paducah,  Ky. 

Watson,  P.  N.,  Maine  Central  R.  R.,  5  Noble  St,  Brunswick,  Me. 

Websteb,  J.  T.,  M.  C.  R.  R.,  Canada  Div.,  St  Thomas,  Ont 

Welkeb,  Geoboe  W.,  Southern  Ry.,  Alexandria,  Va. 

Wells,  J.  M.,  A.,  T.  ft  S.  F.  Ry.,  Chillicothe,  111. 

Wheaton,  L.  H.,  Chief  Engr.,  Halifax  ft  So.  Western  Ry.,  Bridge- 
water,  N.  S. 

White,  I.  F.,  C,  H.  ft  D.  Ry.,  Hamilton,  O. 

White,  T.  H.,  Chief  Engr.,  H.  ft  S.  W.  Ry.,  Bridgewater,  N.  S. 

Wilkinson,  John  M.,  Cin.  Northern  R.  R.,  702  N.  Washington  St, 
Van  Wert,  O. 

Wilkinson,  W.  H.,  Brie  R.  R.,  Elmira,  N.  Y. 

Williams,  Abthub,  Engr.,  Wellington  ft  Manawata  Ry.,  Welling- 
ton, N.  Z. 

WILLLA.MS,  M.  R.,  A.,  T.  ft  S.  F.  Ry.,  Las  Vegas,  N.  M. 

Winteb,  a.  E.,  Asst  Engr.,  C.  ft  N.  W.  Ry.,  Fond  du  Lac,  Wis. 

Witt,  C.  C,  C.  ft  N.  W.  Ry.,  Chicago.  111. 

Weight,  G.  A.,  C.  ft  E.  I.  R.  R.,  Danville,  111. 

Y 

Yaoeb,  Louis,  Nor.  Pac.  Ry.,  Minneapolis,  Minn. 
Yappen,  Adolph,  C,  M.  ft  St.  P.  Ry.,  Milwaukee,  Wis. 
Yebeance,  Wm.  B.,  C.  E.,  418  Center  St,  South  Orange,  N.  J. 

Z 

ZiNCK,  K.  J.  C,  Div.  Engr.,  C,  R.  I.  ft  Pac.  Ry.,  Des  Moines,  la. 

Zinsmeisteb,  E.  C,  B.  ft  O.  R.  R.,  Zanesville,  Ohio. 

ZooK,  D.  C,  Penn.  Lines  West  of  Pittsburg,  Ft.  Wayne,  Ind. 


261 


LIFE   MEMBERS. 

Crane,  Henbt,  C.  ft  N.  W.  R7.,  Janesville,  Wis. 

Flbtoheb,  Holland  W.,  366  California  Ave.,  Allegheny*  Pil 

Foreman,  John,  Phila.  ft  Read.  R.  R.,  Pottstown,  Pa. 

McInttbe,  James,  Miami,  Fla. 

Walden,  W.  D.,  C.  ft  N.  W.  Ry.,  Clinton,  la. 

Wise,  E.  F.,  111.  Cent.  R.  R.,  Waterloo,  la^ 


DECEASED    MEMBERS. 

*Bbadt,  James,  C,  R.  I.  ft  P.  Ry.,  Davenport,  la. 

DeMass,  James,  Wheeling  ft  L.  Erie  R.  R.,  Nor  walk,  Ohio. 

Dttnlap,  H.,  Wabash  R.  R.,  Andrews,  Ind. 

FiTLLKB,  C.  B.,  T.  H.  ft  I.  R.  R.,  Terre  Haute,  Ind. 

Graham,  T.  B.,  Nor.  Pac.  Ry.,  Little  Falls,  Minn. 

HiNMAN,  G.  W.,  Louisville  ft  Nashville  R.  R.,  Evansville,  Ind. 

Isadell,  L.  S.,  O.  ft  M.  R.  R.,  Lawrenceburg,  Ind. 

LovETT,  J.  W.,  Southern  Ry.,  Atlanta,  Ga. 

Mabklbt,  Abel  S.,  Pittsburg  ft  Western  Ry.  Co.,  Allegheny,  Pa. 

MoGkhee,  G.  W.,  Mobile  ft  Ohio  R.  R.,  Okolona,  Miss. 

MnjJNEB,  S.  S.,  B.  ft  O.  S.  W.  Ry.,  Washington,  Ind. 

Mitchell,  J.  B.,  C,  C,  C.  ft  St.  L.  Ry.,  Indianapolis,  Ind. 

Mitchell,  W.  B.,  N.  Y.,  P.  ft  O.  R.  R.,  Gallon,  Ohio. 

Peck,  R.  M.,  Missouri  Pac.  ft  St.  L.,  I.  M.  ft  S.  Ry.,  Pacific,  Mo. 

Reid,  George  M.,  L.  S.  ft  M.  S.  R.  R.,  Cleveland,  Ohio. 

Stafford,  L.  K.,  K.  City,  Fort  Scott  ft  Memphis  Ry.,  Kansas  Oity» 
Mo. 

Spanoler,  J.  A.,  B.  ft  O.  Ry.,  Washington,  Pa. 

Taylor,  J.  W.,  Terminal  R.  R.  Association  of  St.  Louis,  St.  Louis, 
Mo. 

Thompson,  N.  W.,  P.,  F.  W.  ft  C.  Ry.,  Ft.  Wayne,  Ind. 

TozzER,  William  S.,  C.  ft  O.  R.  R.,  Cincinnati,  Ohio. 

Trautman,  J.  J.,  S.  C.  R.  R.,  Edgefield,  S.  C. 

WoRDEN,  C.  G.,  S.  F.  Pac.  R.  R.,  Winslow,  Ariz. 

^Information  of  his  death  received  after  Convention  adjourned. 


MEMBERSHIP  AND  MILEAGE  OF   RAILWAYS  REPRE- 
SENTED IN  THE  ASSOCIATION  OF  RAILWAY 
SUPERINTENDENTS  OF   BRIDGES 
AND   BUILDINGS. 


Name  of  Road  and  Membership.  Members. 

Arizona  ft  Colorado  R.  R 1 

J.  W.  Reagan,  Farmington,  N.  M. 

Atchison,  Topeka  ft  Santa  F6  Railway 6 

F.  M.  Clough,  San  Marcial,  N.  M. 
J.  D.  Gilbert,  Topeka,  Kan. 

E.  A.  McCann,  Wellington,  Kan. 
John  L.  Talbott,  Pueblo,  Col. 
J.  M.  Wells,  Chlllicothe,  111. 
M.  R.  Williams,  Las  Vegas,  N.  M. 

Atchison,  Topeka  ft  Santa  F6  Railway  (Coast 

Lines)    3 

R.  J.  Arey,  Williams,  Ariz. 
E.  B.  Ball,  Williams,  Ariz. 

D.  A.  Shope,  Winslow,  Ariz. 

Atlanta  ft  West  Point  Railroad,  and  Western 

Railway  of  Alabama 1 

O.  T.  Nelson,  Montgomery,  Ala. 

Atlantic  Coast  Line  (Plant  System)  Railroad.       1 
W.  E.  Bell,  ThomasviUe,  Ga. 

Baltimore  ft  Ohio  Railroad 8 

G.  W.  Andrews,  Baltimore,  Md. 
W.  M.  Clark,  Warren,  O. 
William  Graham,  Baltimore,  Md. 
J.  E.  Greiner,  Baltimore,  Md. 

V.  K.  Hendricks,  Baltimore,  Md. 

J.  T.  Mcllwain,  Akron,  O. 

W.  T.  Schultz,  Zanesville,  Ohio. 

E.  C.  Zinsmeister,  Zanesville,  O. 

Bangor  ft  Aroostook  Railroad 2 

W.  E.  Alexander,  Houlton,  Me. 
M.  Burpee,  'Houlton,  Me. 


Mileage. 
37 

6,031 


1,980 


225 


4,085 


4,410 


413 
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Barclay  Railroad  1  14 

C.  H.  DavlB,  New  York  City. 

Bessemer  ft  Lake  Erie  Railroad 1  216 

H.  D.  Cleaveland,  Greenville,  Pa. 

Boston  ft  Maine  Railroad 13  2,287 

Cyrus  P.  Austin,  Medford,  Mass. 

C.  C.  Battey,  Concord,  N.  H. 
J.  P.  Canty,  Fitchburg,  Mass. 
Andrew  B.  Hubbard,  Boston,  Mass. 
F.  J.  Leavitt,  Sanbomville,  N.  H. 
William  A.  Lydston,  Salem,  Mass. 
Albert  Mountfort,  Nashua,  N.  H. 

A.  A.  Page,  Boston,  Mass. 

S.  F.  Patterson,  Concord,  N.  H. 

B.  F.  Pickering,  Sanbomville,  N.  H. 
Fred  C.  Rand,  Boston,  Mass. 

J.  P.  Snow,  Boston,  Mass. 

E.  C.  Spaulding,  St.  Johnsbury,  Vt. 

Bullklo,  Rochester  ft  Pittsburg  Railway 2  475 

D.  J.  Carson,  Du  Bols,  Pa. 

E.  J.  Govern,  Rochester,  N.  Y. 

Canada  Atlantic  Railway 1  468 

George  A.  Mountain,  Ottawa,  Ont. 

Canadian  Pacific  Railway 5  9,426 

Henry  Goldmark,  Montreal,  P.  Q. 

F.  P.  Gutelius,  Montreal,  P.  Q. 

C.  N.  Monsarrat,  Montreal,  P.  Q. 
P.  B.  Motley,  Montreal,  P.  Q. 
W.  F.  Tye,  Montreal,  P.  Q. 

Central  of  Georgia  Railway 2  1,878 

H.  C.  McKee,  Macon,  Ga. 

M.  F.  Tucker,  Americus,  Ga. 

Central  Railroad  of  New  Jersey 1  641 

A.  L.  Bowman,  Jersey  City,  N.  J. 

Central  Vermont  Railway 3  681 

C.  F.  Flint,  St.  Albans,  Vt. 

H.  E.  Holmes,  New  London,  Conn. 

G.  J.  Patterson,  Waterbury,  Vt. 
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Chesapeake  &  Ohio  Railway 2  1,707 

J.  M.  Staten,  Richmond,  Va. 

C.  W.  Vandegrift,  Ronceverte,  W.  Va. 

Chicago  ft  Alton  Railway 2  970 

W.  B.  Causey,  Bloomington,  111. 
H.  H.  Eggleston,  Bloomington,  111. 

Chicago  ft  Eastern  Illinois  Railroad 4  823 

W.  S.  Dawley,  Chicago,  111. 
A.  S.  Markley,  Danville,  111. 
H.  D.  Perkins,  Villa  Grove,  111. 
G.  A.  Wright,  Danville,  111. 

Chicago  ft  North  Western  Railway 30  7,368 

L.  J.  Anderson,  Escanaba,  Mich. 

F.  H.  Bainbridge,  Chicago,  111. 

P.  L.  Burrell,  Fremont,  Neb. 

Henry  Crane  (retired),  Janesville,  Wis. 

William  Curtln,  Boone,  la. 

H.  W.  Fletcher  (retired),  Allegheny,  Pa. 

M.  J.  Flynn,  Chicago,  111. 

W.  C.  Halsey,  Eagle  Grove,  la. 

John  Hunciker,  Chicago,  111. 

Lee  Jutton,  Chicago,  111. 

C.  F.  King,  Norfolk,  Neb. 

C.  A.  Lichty,  Fond  du  Lac,  Wis. 
George  Loughnane,  Mason  City,  la. 

A.  W.  Merrick,  Boone,  la. 
H.  P.  Morrill,  Madison,  Wis. 
R.  A.  Nickerson,  Chicago,  111. 

E.  F.  Reynolds,  Antigo,  Wis. 
M.  Riney,  Baraboo,  Wis. 

J.  S.  Robinson,  Chicago,  111. 

D.  Rounseville,  Kaukauna,  Wis. 
R.  C.  Sattley,  Winona,  Minn. 

I.  F.  Stern,  Chicago,  III. 

F.  C.  Stimson,  Baraboo,  Wis. 

B.  J.  Sweatt,  Boone,  la. 
W.  J.  Towne,  Chicago,  111. 
H.  M.  Trippe,  Chicago,  111. 
H.  A.  Walden,  Boone,  la. 

W.  D.  Walden  (retired),  Clinton,  la. 
A.  E.  Winter,  Fond  du  Lac,  Wis. 

C.  C.  Witt,  Chicago,  111. 
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Chicago,   Burlington  ft  Quincy  Railway,  and 

K.  C,  St.  Jo.  ft  C.  B.  Railway 6  8,5«2 

C.  H.  Cartlldge,  Chicago,  111. 

E.  M.  Gilchrist,  CentervUle,  la. 
L.  F.  Goodale,  St.  Louis,  Mo. 
W.  Hurst,  St.  Joseph,  Mo. 
Walter  T.  Krausch,  Chicago,  111. 
J.  O.  Thorn,  Beaxdstown,  111. 

Chicago  Great  Western  Railway 1  1,321 

A.  Munster,  St.  Paul,  Minn. 

Chicago,  Indianapolis  ft  Louisville  Railway...       1  536 

J.  M.  Caldwell,  Lafayette,  Ind. 

Chicago,  Milwaukee  ft  St.  Paul  Railway 5  7,080 

A.  J.  Hart,  Minneapolis,  Minn. 
N.  H.  La  Fountain,  Chicago,  111. 
C.  F.  Loweth,  Chicago,  111. 
W.  B,  Smith,  Chicago,  111. 

A.  Yappen,  Milwaukee,  Wis. 

Chicago,  Rock  Island  ft  Pacific  Railway 4  6,704 

McClellan  Bishop,  Chlckasha,  I.  T. 

B.  R.  Floren,  Fairbury,  Neh. 

F.  L.  Park,  Topeka,  Kan. 

K.  J.  C.  Zlnck,  Des  Moines,  la. 

Chicago,  St  Paul,  Minneapolis  ft  Omaha  Rail- 
way        3  1,686 

G.  Larson,  Itasca,  Wis. 

J.  W.  McCormack,  Altoona,  Wis. 
John  Schwartz,  Emerson,  Neb. 

Chicago  Terminal  Transfer  Railroad 1  259 

B.  N.  Layfleld,  Chicago,  111. 

Cincinnati,  Hamilton  ft  Dayton  Railway 2  1,025 

J.  W.  Anderson,  Chilllcothe,  O. 
I.  F.  White,  Dayton,  O. 

Cincinnati  Northern  Railroad 1  236 

J.  M.  Wilkinson,  Van  Wert,  O. 

Coast  Railway  of  Nova  Scotia,  The 1 

L.  H.  Wheaton,  Yarmouth,  N.  S. 

Colorado  ft  Southern  Railway 1  1,121 

W.  T.  Powell,  Denver,  Col. 
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Denver,  Enid  ft  Gulf  Railroad 1 

H.  M.  Henson,  Enid,  Okla. 

Duluth  ft  Iron  Range  Railroad 1 

R.  AngBt,  Duluth,  Minn. 

Duluth,  Missabe  &  Northern  Railway 1 

W.  A.  McGonagle,  Duluth,  Minn. 

Duluth,  South  Shore  ft  Atlantic  Railway 1 

W.  M.  Noon,  Marquette,  Mich. 

Elgin,  Joliet  ft  Eastern  Railway,  and  Chicago, 

Lake  Shore  ft  Eastern  Railway 2 

A.  Montzheimer,  Joliet,  111. 
G.  F.  Powers,  Joliet,  111. 

El  Paso  ft  Southwestern  System 8 

George  C.  Millet,  El  Paso,  Tex. 
Bailey  J.  Mustain,  El  Paso,  Tex. 
Sam  Mustain,  Alamogordo,  N.  M. 

Erie  Railroad  (and  Chicago  ft  Erie) 4 

W.  O.  Eggleston,  Huntington,  Ind. 
Neil  McLean,  Huntington,  Ind. 
J.  F.  Pelham,  Avon,  N.  Y. 
W.  H.  Wilkinson,  Elmira,  N.  Y. 

Fort  Worth  ft  Denver  City  Railway 2 

J.  M.  Mann,  Fort  Worth,  Tex. 
O.  J.  Travis,  Fort  Worth,  Tex. 

Galveston,  Harrisburg  ft  San  Antonio  Railway      4 
C.  S.  Corrigan,  San  Antonio,  Tex. 
C.  R.  Morrill,  El  Paso,  Tex. 
A.  J.  Ross,  EI  Paso,  Tex. 
H.  Small,  San  Antonio,  Tex. 

Galveston,  Houston  ft  Northern  Railway,  and 
Texas  ft  New  Orleans  Railroad 2 

A.  McDonald,  Houston,  Tex. 

C.  A.  Thanheiser,  Houston,  Tex. 

Georgia  Railroad   2 

B.  A.  Guill,  Camok,  Ga. 

W.  M.  Robinson.  Augusta,  Ga. 

Grand  Rapids  ft  Indiana  Railway 1 

W.  S.  McKeel,  Grand  Rapids,  Mich. 


MUeage 
120 


161 


153 


676 


386 


810 


2,420 


453 


1,242 


4^6 


307 


599 
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Grand  Trunk  Railway  System 7  4,177 

6.  J.  Bishop,  Durand,  Mich. 

Ebenezer  Brown,  Allandale,  Ont. 

A.  Findley,  Montreal,  P.  Q. 

J.  D.  Lacy,  Durand,  Mich. 

George  A.  Mitchell,  Toronto,  Ont. 

A.  E.  Patton,  Montreal,  P.  Q. 
R.  K.  Ross,  Ionia,  Mich. 

Gulf,  Colorado  &  Santa  F6  Railway 4  1,484 

S.  P.  Clapp,  Temple,  Tex. 
K.  S.  Hull,  Beaumont,  Tex. 
T.  H.  Morgan,  Cleburne,  Tex. 
L.  D.  Smith,  Galveston,  Tex. 

Halifax  ft  Southwestern  Railway 1  195 

I.  H.  White,  Bridgewater,  N.  S. 

Illinois  Central  Railroad 7  4,374 

F.  O.  Draper,  Freeport  111. 
T.  J.  Fullem,  Chicago,  111. 
Thomas  S.  Leake,  Chicago,  III. 
R.  J.  McKee,  Clinton,  111. 
William  Reed,  Jr.,  Fort  Dodge,  la. 
W.  C.  Waggoner,  Princeton,  Ky. 

B.  F.  Wise  (retired),  Waterloo,  la. 

Illinois  Southern  Railway 1  135 

G.  O.  Lilly,  Sparta  111. 

Intercolonial  Railway   7  1,467 

T.  C.  Burpee,  Moncton,  N.  B. 
Hugh  Jardine,  Moncton,  N.  B. 
A.  E.  Killam,  Moncton,  N.  B. 
H.  I.  McGrath,  Moncton,  N.  B. 
W.  B.  McKenzie,  Moncton,  N.  B. 
Thomas  Sefton,  Moncton,  N.  B. 

A.  C.  Selig,  Moncton,  N.  B. 

Jacksonville  ft  St.  Louis  Railway 1  ^  121 

B.  F.  Bond,  Jacksonville,  111. 

Kansas  City,  Clinton  ft  Springfield  Railway...       1  248 

J.  B.  Brown,  Clinton,  Mo. 

Lake  Erie  ft  Western  Railway 1  719 

J.  N.  Penwell,  Tipton,  Ind. 
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Lake  Shore  ft  Michigan  Southern  Railway 2  1,528 

WUlard  Beahan,  Clereland,  O. 
R.  H..Reid,  Cleyeland*  O. 

Lehigh  ft  Hudson  River  Railway 1  91 

J.  E.  Barrett,  Warwick,  N.  Y. 

Lehigh  Valley  Railroad 6  1,393 

E.  B.  Ashby,  South  Bethlehem,^Pa. 
Walter  G.  Berg,  New  York  City. 
W.  E.  Harwig,  Easton,  Pa. 

R.  L.  Heflln,  Sayre,  Pa. 
David  A.  Keefe,  Athens,  Pa. 

F.  E.  Schall,  South  Bethlehem,  Pa. 

Long  Island  Railroad 1  392 

J.  H.  Cummin,  Jamaica,  N.  Y. 

Louisville  ft  Nashville  Railroad 1  4,020 

Floyd  Ingram,  Erin,  Tenn. 

Maine  Central  Railroad 1  821 

P.  N.  Watson,  Brunswick,  Me. 

Michigan  Central  Railroad   5  1,770 

S.  D.  Bailey,  Detroit,  Mich. 
Charles  Carr,  Jackson,  Mich. 
Thomas  Hall,  St.  Thomas,  Ont. 
Henry  A.  Horning,  Niles,  Mich. 
J.  T.  Webster,  St.  Thomas,  Ont. 

Minneapolis  ft  St.  Louis  Railroad 1  823 

Ed.  Gagnon,  Minneapolis,  Minn. 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Rail- 
way           2  1,829 

A.  Amos,  Minneapolis,  Minn. 
P.  Swenson,  Minneapolis,  Minn. 

Missouri  Pacific  Railway  System 8  6,237 

E.  Fisher,  St.  Louis,  Mo. 

F.  W.  Hausgen,  Pacific,  Mo. 
U.  A.  Horn,  Osawatomie,  Kan. 
J.  O.  Potts,  St.  Louis,  Mo. 

F.  B.  Scheetz,  St.  Louis,  Mo. 
W.  T.  Schultz.  St.  Louis,  Mo. 
F.  W.  Tanner,  St.  Louis,  Mo. 
L.  J.  Wackerle,  St.  Louis,  Mo. 
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Mobile  ft  Ohio  Railroad 2  912 

E.  P.  Hawkins,  Murphysboro,  111. 
G.  A.  Pigford,  Meridian,  Miss. 

Mobile  ft  Bay  Shore  Railway   (see  Mobile  ft 
Ohio). 

Nashville,  Chattanooga  ft  St.  Louis  Railway. . .       1  1,200 

I.  O.  Walker,  Paducah,  Ky. 

New  South  Wales  Government  Railways 1  3,138 

James  Eraser,  Sydney,  N.  S.  W. 

New  York  Central  ft  Hudson  River  Railroad. . .       6  2,881 

William  Kleefeld,  Watertown,  N.  Y. 
G.  J.  Klumpp,  Rochester,  N.  Y. 
J.  F.  Lantry,  Weehawken,  N.  J. 
R.  P.  Mills,  Mott  Haven,  N.  Y. 
W.  A.  Pettis,  Rochester,  N.  Y. 
H.  C.  Thompson,  Weehawken,  N.  J. 

New  York,  Chicago  ft  St.  Louis  Railroad 1  523 

James  Rogers,  Fort  Wayne,  Ind. 

New  York,  New  Haven  &  Hartford  Railroad. . .       9  2,037 

Grosvenor  Aldrich,  Readville,  Mass. 
J.  S.  Browne,  Providence,  R.  I. 
H.  K.  Higgins,  Dorchester,  Mass. 
William  H.  Keene,  Hartford,  Conn. 
H.  W.  Phillips,  South  Braintree,  Mass. 
L.  H.  Porter,  Franklin,  Mass. 
George  T.  Sampson,  Boston,  Mass. 
D.  W.  Sharpe,  New  London,  Conn. 
J.  B.  Sheldon,  Providence,  R.  L 

New  Zealand  Government  Railways 3  2,291 

C.  H.  Biss,  Auckland,  New  Zealand. 
James  Burnett,  Wellington,  New  Zealand. 
George  C.  Troup,  Wellington,  New  Zealand. 

Northern  Pacific  Railway 6  5,306 

James  Hartley,  Staples,  Minn. 
N.  F.  Helmers,  Staples,  Minn. 
F.  Ingalls,  Jamestown,  N.  D. 
B.  T.  Mclvers,  St.  Paul,  Minn. 
J.  C.  Taylor,  Glendlve,  Mont. 
Louis  Yager,   Minneapolis,   Minn. 

16 
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New  Orleans  Terminal  Co 

Frank  G.  Jonah,  New  Orleans,  La. 

Oregon  Short  Line  Railroad 

A.  H.  King.  Salt  Lake  City,  Utah. 


Members. 
1 


Pacific  Coast  Co.,  The 

H.  W.  Bassett,  Seattle,  Wash. 

Pennsylvania  Lines  West  of  Pittsburg 

Robert  J.  Bruce,  Logansport,  Ind. 
S.  Geary,  Cambridge,  Ohio. 

C.  M.  Large,  Jamestown,  Pa. 
A.  F.  Miller,  Chicago,  111. 

D.  G.  Musser,  Wellsville,  Ohio. 
D.  C.  Zook,  Fort  Wayne,  Ind. 

Pennsylvania  Railroad   

Robert  McKibbon,  Dravosburg.  Pa. 
C.  W.  Richey,  Pittsburg.  Pa. 

Pere  Marquette  Railroad 

G.  E.  Hanks,  Saginaw,  Mich. 
A.  McNab,  Holland.  Mich. 

Philadelphia  &  Reading  Railway 

John  Foreman   (retired),  Pottstown,  Pa. 
W.  W.  Perry,  Williamsport,  Pa. 


Pittsburg  &  Lake  Brie  Railroad 

D.  L.  McKee,  McKee's  Rocks,  Pa. 
G.  H.  Soles,  Pittsburg,  Pa. 

Portland  &  Rumford  Falls  Railway 

C.  S.  Osgood,  Rumford  Falls,  Me. 

Quebec  &  Lake  St.  John  Railway 

A.  E.  Doucet,  Quebec,  Que. 


Rutland  Railroad   

J.  E.  Johnson,  Rutland,  Vt. 

St.  Joseph  &  Grand  Island  Railway 

O.  H.  Andrews,  St.  Joseph,  Mo. 


St.  Louis  &  San  Francisco  Railroad 

Samuel  Boutin,  Cape  Girardeau,  Mo. 

St.  Louis,  Kansas  City  &  Colorado  Railroad 
B.  M.  Hudson,  Union,  Mo. 


Mileage. 
"23 


1,266 


143 


2,712 


5.190 


2,320 


1.475 


191 


68 


241 


416 


313 


5,086 


262 
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Members. 
St.  Louis  Southwestern  Railway.' 1 

J.  S.  Berry,  Tyler,  Tex. 

San  Antonio  &  Aransas  Pass  Railway 1 

William  Berry,  Yoakum,  Tex. 

Sonora  Railway 1 

J.  S«  Bright,  Guaymas.  Mex. 

South  &  Western  Railway l 

William  F.  Steffens,  Bristol,  Va.-Tenn. 

Southern  Railway  8 

James  T.  Carpenter,  Princeton,  Ind. 
William  A.  Fort,  Columbia,  S.  C. 
O.  D.  Killebrew,  Columbia,  S.  C. 
J.  S.  Lemond,  Atlanta,  Ga. 

D.  W.  Lum,  Washington,  D.  C. 
B.  Marye,  Richmond,  Va. 

J.  W.  Morgan.  Columbia,  S.  C. 
G.  W.  Welker,  Alexandria,  Va. 

Southern  California  Railway 1 

J.  F.  Parker,  San  Bernardino,  Cal. 

Southern   Pacific   Company 9 

F.  D.  Beal,  West  Oakland,  Cal. 
Frank  V.  Carman,  West  Oakland,  Cal. 
R.  M.  Drake,  San  Francisco,  Cal. 
F.  S.  Edinger,  San  Francisco,  Cal. 
Thomas  Humphreys,  Bakersfield,  Cal. 
F.  W.  Lloyd,  Oakland  Pier,  Cal. 
W.  J.  Mellor,  Algiers,  La. 
George  W.  Rear,  San  Francisco,  Cal. 
Daniel  Robertson,  West  Oakland.  Cal. 

Temiskamlng  &  Northern  Ontario  Railway 1 

W.  B.  Russell,  North  Bay,  Ont. 

Texas  &  New  Orleans  Railroad,  and  Galveston, 
Houston  &  Northern  Railway 1 

A.  McDonald,  Houston,  Tex. 

Texas  &  Pacific  Railway 1 

B.  Loughery,  Marshall,  Tex. 

Texas  Midland  Railroad  1 

E.  H.  R.  Green,  Terrell,  Tex. 


Mileage. 
1,309 


724 


265 


164 


7,201 


499 


5.971 


113 


496 


1,833 


125 
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Tide  Water  Railway 1 

John  I.  Banks. 

Toledo,  Peoria  ft  Western  Railway 1 

J.  H.  Markley,  Peoria,  111. 

Toledo,  St.  Louis  &  Western  Railroad 1 

A.  Shane,  Frankfort,  Ind. 

Union  Pacific  Railroad 4 

J.  C.  Beye,  Kansas  City,  Mo. 
J.  H.  Howe,  Omaha,  Neb. 
J.  L.  Neff,  Omaha,  Neb. 
J.  Parks,  Denver,  Col. 

Wabash  Railroad  4 

A.  C.  Blake,  Moberly,  Mo. 
A.  O.  Cunningham,  St  Louis,  Mo. 
William  S.  Danes,  Peru,  Ind. 
James  Stannard,  Moberly,  Mo. 

Welliugton  ft  Manawata  Railway    (New  Zea- 
land)           1 

Arthur  Williams,  Wellington,  New  Zealand. 

Western  Australia  Goyemment  Railways 2 

W.  J.  Qeorge,  Perth,  Western  Australia. 
E.  S.  Hume,  Fremantle,  Western  Australia. 

Wisconsin  Central  Railway 2 

Henry  Bender,  Fond  du  Lac,  Wis. 
H.  Rettinghouse,  Fond  du  Lac,  Wis. 

Miscellaneous  22 

313 


Mileage. 
100 


248 


450 


2,966 


2,516 


84 


1,516 


977 


176,634 
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The  Anderson  Automatic 
Valves  and  Water  Columns 

FOR  RAILROADS 
FVr  Hlgb  mad  lav  Prtaaarea 


m 

wUh-Mll-Joim."           Wasle  of  water!    No 

NO  Packing.          ,  ^,P,;«4',"4  "^^^iSitn.  a 

NoRf  lief  Valves  Viti.    uniform  stage  of  »ste 

Absolutely  No  Shock,    in    Unk   or    reservoir 

AnderMB  Float  TiItc 

lAnsleorst.  wayt 

Thii  vatve  has  fully 
demonstTStedtliBt  it  is 


We  Will 
accept  the  challenge 

to  test  for  merits 
any  Stand  Pipe  Valve 
In  the  United  States 


*•  HAS  NO  EQUAL" 

"For  High  and  LOW  Pressure" 


Golden-Anderson  Valve  Specialty  Co.,  '"''""ff^ii 


PITTSBUK6,  FA. 


High  Grade 


High  Grade 
hoisting  machinery  costs 
less  than  the  other  kind 
if  you  count 
Repair  and 
Malnttnanet  bills 

Ultimate  Eeonomg 
demands  High  Grade 
—    — -*T-r  equipment  at  relatively 

•         hiRhfirstcost.  Thelariter 
initial  expenditure  is  a 
Nr  MmcU.  Pll*  OrWil,  iTHfi  Eractlii,      Live  Asset  profitably  in- 
Bum  wrih «  Fficiion  ri"*"'**"  n«  lo     vested. 

STICK.  SUP  or  WEAR  OUT. 

American  Hoist  O  Derrick  Co. 

St.  Paal.  V.  S.  A. 


5 


Hoisting  Machinery 


High  Grade 


are  safe  anJ  reliable.  A  well  buHt  Boom  Derrick  is 
superior  lo  any  other  lifting  device  (or  railroad  pur- 
poses. It  IS  tfie  modem  machine  for  yard  and  platform 


unn-  b  Mltlnfan  Soullwfn  Pi-,  df-pliii^.  Oh" 

M  HoisTAND  Derrick  Co. 


Hoisting  Machinery 


A    FEW    FACTS    ABOUT    THE 
GREAT  FRASER  RIVER  BRIDGE 


a  picture  of  (he  bridge  recently  conittucled 
Fraser  River  at  New  WesimioMer.  B.C. 
t  by  the  Dominion  Government  at  a  com 
XI,  and  provides  for  boih  raitnay  and 
LC  from  the  interior 


idge  is  a.ioo  feet  long  from  bank  to  bank, 
veral  thousand  feci  of  hig'      


approacning  from  either  tide,  making  it  one  of  the 
longest  in  the  world.  Approximately  3,417  tons  ol  structural  steel 
ana  7(>5,ooo  feet  of  lumber  nere  used  in  its  ctmsimction. 

An  intereating  feature  is  the  "tpread  span"  shown  in  the  fore- 
ground, the  only  one  of  the  kind  in  the  world.  It  i»  19  feet  across 
at  one  end  and  136  feet  at  the  other,  allowing  the  railway  track  to 
branch  right  and  left  on  a  iz>i  degree  curve,  the  Canadian  Pacific 
Ry.  taking  one  direction  and  the  Great  Nonhern  Ry.  the  other. 

To  suitably  protect  the  steel  work  of  the  great  Mructure  was  ■ 
subject  of  important  consideration  and  careful  inveitigatioD.  The 
chief  engineer  specified  ShBrwin-Williama  Metal  Pnteetirt  Painta 
for  both  the  ahop  and  field  coats,  and  2300  gallons  were  used. 

Sherwin-Williams  Metal  Proleetire  Paints  have  the  durability 
and  economy  that  come  from  pure  pigments,  pure  lintecd  oil  and 
.    most  approved  processes  of  manufacture. 

Write  for  our  booklet.     It  gives  complete  information. 


^Tne  Sherwin-Williams  Company 

*  PAIMT  AND  VARKISH  MAKERS. 


RAILWAY  SUPPLIES 


No.   14   SHEFPIEID   GASOLINE 
MOTOR   CAR 

la  designed  tor 

SECTION  WORK 

Strong  and  Durable,  Simple  in  Operation, 

Cost  Very  Small,  and  With  Load 

Will  Travel  Fifteen  Miles 

Per  Hoar 


FAIRBANKS.  MORSE  &  CO. 

Main  Onice.  CHICAGO.  ILL. 


Gas  Bugines.  Coaling  StRtious.        Water  Fix 

Gasoline  Engines.      Water  Cranes.  Fittings. 

Woter  Tanks.  Cast  Pipe. 

Water  Stations  Erected  Complete. 
Write  for  Catalogue. 


THE  OTTO  GAS  ENGINE  WORKS, 

T.  W.  SHOW,  Manager. 
360  Dearborn  St.,  CHICAGO,  ILL. 


The  Ellis  Patent  Bumping  Posts 
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"Transite"  Smoke  Jacks  and 
Ventilators 


HADE  FROM 

ASBESTOS  LUMBER 


Smoke  Jicki  and  VcDti- 
Utori  made  of  Tranaitc 
■ce  abiolnlel J  fireproof,  acid 

and  moisture  proof.  Gasei 
and  acids  thai  are  so  detri- 
mcDtal  to  catt  iron  and  other 
metali  have  absolutely  no 
(Sect  on  Traaaite,  and 
Smoke  Jacks  roads,  from  il 
will  last  as  long  as  the  bnild- 
ing  itself.  It  weighs  only 
one   fifth  as   much  a 


wiU    1 


condeDse  upon  it 
aToiding  troublesome  drip- 
ing.  All  metal  parts  used  in 
the  construction  of  Tran- 
eite  Jacks,  sucb  as  bolts, 
hangers,  etc.,  are  thorongh- 
1t  protected  with  a  special 
Transite  Cement,  so 
that  there  is  absolutely  noth- 
ing exposed  io  its  coDStruc- 
tion  that  will  disintegrate. 
We  make  these  Jscki  to  sail 
any  cotidition  of  building  or 
roof.  Tranaite  may  be 
worked  in  moch  the  same 
manner  as  ordinary  lum- 
ber, therefore  making  it  an 
ideal  niaterial,  not  only  for 
Smoke  Jacks  bat  also  for 
any  type  or  style  of  renti- 
lator  for  BUcksmith  or 
other  shop  buildings  and 
engine  houses,  as  well  as 
rooBng,  siding  and  cat 
Soaring. 


H.W.JOHNS-MANVILLECO. 


M  ud  Haisesla  Prodact*.  ' 


100  WILLIAM  STREET 
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Strobel  Steel  Construction  Co. 

1744-e  MONADNOCK  BLOCK,    CHICAGO, 

CONTRACTING  ENGINEER, 

BUILDBB  OP  • 

BRIDGES,    VIADUCT5    AND    STRUCTURAL    IRON    WORK, 

Improyed  Locomotlye  Turntables,  and  Movable  Brid^fes. 


GEO.  HcQUESTEN  &  CO., 

Soutbern  Pine,  Oak  Lumber  and  Timber, 

Haci^mataci^  Knees. 

28  KILBY  STREET,  BOSTON,  MASS. 
Docks,  Tard  and  Hill  at  170  Border  Street,  East  Boston,  Mass. 

PRANK  DOWST.  Pres.  JOHN  DOWST,  Treas. 

THE  HEAD  &  DOWST  CO., 

CONTRACTORS  AND  BUILDERS, 

Manufacturers  of  and  Wholesale  Dealers  in 

BRICK  A/ND  LUMBER. 

''^^r^j:^^U\lit""-  JVUnchMter.  N.  H. 

The  PATTERSON-SARGENT  CO. 

CLEVELAND,  OHIO 

CHICAGO,  ILL.  NEW  YORK 

Invite  correspondence  relative  to  their 

"NOBRAC    PAINTS" 

FOR  IRON  AND  STBBL  CONSTRUCTION 


They  are  a  perfect  preventive  of  corrosion,  the  best  preservative 
known,  and  are  more  econotnical  than  Mineral  Paint. 

5ampi«A  and  full  Inforioatlon  furnished  when  desired 


xu 


Fireproof  and  Indestructible 

ROOFING 

For  shops,  save  your  sheathing  and  lay  Terra  Cotta  Roofing 
Tile,  either  for  open  wood  or  iron  constmction. 

For  depots,  lay  on  sheathing. 

This  material  is  not  affected  by  coal  gas. 
Write  for  Catalogue  and  Prices. 


Will  compete  with  State  in  prices. 


LUD0WI6I  R00FING  TILE  60. 

508-509  Chamber  of  Commerce,  CHICAGO. 


Gress  Manufacturing  Co^ 

Yellow  Pine  Railroad  Lumber 

Car  Stock  and  Factory  Timber 
Rough    and   Dressed. 

We  have  contracts  with  several 
raih-oads  for  a  largfe  percentagfe 
of  their  requirements  /*    /•    *\ 

No  order  too  larsfc  for  our 
capacity.  No  order  too  small 
for  our  careful  attention* 


TIFTON       -        GEORGIA. 

Abo  HATTIESBURG,  MISS. 


TANKS,  SPOUTS  AND 
FIXTURES, 

WATER  COLUMNS,  VALVES, 

AND  ALL  KINDS  OF 

RAILROAD  WATER  SUPPLIES. 


Estimates  on  Water  Stations  erected  complete, 

furnished  upon  application. 

Write  for  plans. 

U.S.  Wind  Engine  &  Pump  Co. 

BATAVIA,  ILLINOIS. 


sand  Blasting.  EMston  and  Maine  Railroad 

.  Two  thorough  methods  for  protecting  steel  work  from  rust  arc 
used  by  the  Boston  and  Maine  Railroad: 

Sand  Blasting 

AND 

Dixon's 
Silica-Graphite  Paint 

ONE  QUALITY— FOUR  COLORS 

Time  tested  in  all  climates  for  43  years. 

Economical  for  priming  and  finishing  coats  of  all  classes  of  st^el 

and  wood  construction. 

Write  for  "COLORS  AND  SPECIFICATIONS" 

JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  CITY,  U.  S.  A. 


SECURITY 


[R».  U. 

ImlUtloQ  is  the  slncetest 

fonn  of  flattery 

We  Lead 

Otners  Follow 

That»t  arc 

imiUtcd  but  dot 

Mineral  Asphalt   Roofing 

(patented   NOVEMBER  10,  ISOa) 

A    BUILT-UP    ROOF,    READY    TO    LAY 

Note  the  rallnwIngciclusivcfciilurM: 

FATENTED  JOINT,  giving  6  incbcs  «iiienUnE  Butface,  compared  of  i  lochci 

unaraveled  edge  aud  a  i-incb  fHioaion  of  t?lt. 
OUR  PATENT  PROCESS  enables  u>  wllb  hot  cement  loweM  the  jointa  tosether 

aad  all  nails  covered  by  ^IL  "'      '"'  "^  '    '  "'"  '   """*"    ™"  *  '     " 

COMPOSITION  AND  CONSTRUCTION  i«  entirely  of  out  Mineral  Asphalt  gumr- 

THE  LARGE  CENTRAL  ROLLER  an  wbTJh  each  tlieel  U  wound  preveals  injury 


UNIFORMITY  GUARANTEED  by  each  toll  beinK  weighed. 
CAREFUL  INSPECTION  insures  itrictly  Gisl-cllsa  mlterial. 
Send  /or  Catalogne  and  Fricea 

TOVAWAirSA. 
WW  TORI 


The  National  Rooflns:  Company, 


BUDA 

SUPPLIES 

For  Bridge  and  Track  Men 


Bridge  Gang  Hand  Cars 
Bail-Bearing  Bridge  Jacks         Bridge  Signs 

Every  arllcle  of  best  matcriBl  and  Ihoroughly  testeH.    Tharoush  reli- 

THE  BUDA  FOUNDRY  St  MFC.  CO. 
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INDUSTRIAL  WORKS 


BAY  CITY. 
MICHIGAN 


U^9 


RAILBOAD  WRECKING  CRANES, 

FILE  DRIVERS,  TRANSFER  TABLES, 

LOCOMOTIVE  CRANES  FOR  YARD 

AND  COALING  SERVICE 


RASNER  aKp   dinger   CO. 

Architectural    Sheet    Metal    Works. 

Qalvanizcd  Iron  and  Copper  Cornices. 

Fireproof  Sheet  Metal  Window  Fraoias  and  Sash. 

Hayes'  Metallic  Skylights. 

Thompson's  Ventllatlns  Skylights. 

Qalvanlzed  Iron  Pipe  Work. 

Kinnear's  Rolling  Doors  and  Shutters. 

Second  Avenue  and  Ferry  Street,   PITTSBURG,  PA. 

''        CRVSOLITE 

IRON  AND  STEEL  FROM   RUST  AND  CORROSION 

Due  to  Molstare,  Acid  Fumes  and  Electrical  Cnrrentt.   Maaufactnred  for  onr 
own  nse  and  tlint  of  otlier  people  who  need  Protection  by 

^B^ikiEj'r-sor^vA.^v  CO. 

Sales  Office,  17  Banery  Place,  New  York. 


~v  XmrtMc  Xtiuu  and  all  Kallroad  Bolldlaci.    la  aae  on  sTtr  100  SallwiT*. 


^ir^RDED  (Ae  GOtD  MEDAL  at  t&e  ST.  tOVtS  EXPOSITION. 
SMOKE  JACKS  Tbmt  Move,  That  Swing,  That  Telescope, 

ifc  I...-  That  Eaeloae  tbe  Locomotive,  That  Remaio  Stationary. 


THB     DICK£XN»07«    •*  BklOVAHLK '♦ 

Can  be  movc<)  to  tbe  locomollvc  itheo  standing  Id  dilTcreDl  poiitiona  an  tbe  Inck- 
Drawiaga  and  Pali  larariaatlaa  Gladly  Faraiabed  apoa  Be^ueat. 


PAUL  DICKINSON, 


Tbe  Smoke  Jaok  Man, 
1403  SCCUnrTY  BLOG.,  CHICAGO. 


AJ:etal 

Taxikis. 

Our  metal  tanks  can 

be  cleaned  o(  sedi- 

ment wltnout  inter- 

rupting service. 

Will  outlast  a  num- 

Der  of  wood  tanks  at 

lessexpense  tor  main- 

tenance. 

Never  leak. 

Chicago  Bridge  &  Iron  Woriss,           | 

lOStb  t  Throop, 

Cblcago,  Ul.                    1 

QEO.  P.  NICHOLS  &  BRO., 

nONADNOCK  BLDQ.,  CHICAGO. 

Electric  Transfer  Tables, 

Electric  Turntable  Attachments. 
Electric  Drawbridge  Machinery. 


e9TAmU9HeO    1B93. 

COLUMBIAN  MAIL  CRANE  CO. 

THB  COLUMBIAN  STEEL  MAIL  CRANE, 

which  is  the  beat  In  the  world.      In  nue  ou  145  lailroads  in  the  Uniled  Stales  (nd 
Canada. 

We  alao  mannfaelure  Slcel  Frame  Warehouse  Trucki,  StccI  Cattle  Cuarda. 

r  Steel  Cattle  Guard,  wblch  U 


■1  guar 


COLUMBIAN  MAIL  CRANE  CO., 


aable  i 
COLUHBTS,  OHIO. 
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CAREY'S 

MAQNB51A    FLEXIBLE    CEMENT 

ROOFING 

The   Durable    Roof   for   Round   Houses,  Shops, 
Stations  and  All  Classes  of  Railroad  Buildings 

specified  and  used  on  the 
largest  railroad  work  in 
all    parts   of  the    country 

Aak  for  sample  catalogne  and  full  information 

THE    PHILIP    CAREY    MF'G    CO. 

SOLE  manufacturers 

Lockland,  Cincinnati,  Olilo 


29 

BRANCHES 
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Wba^t  fAaKcs  Paiijt  Efficient  > 

To  be  efficient  a  paint  must  be  durable. 

And  to  be  durable  it  must  successfully  withstand,  for  a  reasonable  length  ot 
time,  the  most  strenuous  attacks  of  destructive  influences,  both  natural  and  of 
an  artificial  origin. 

A  good  many  paints  will  pass  muster  under  na/ura/ conditions — sun.  wind, 
rain,  etc.,  but  nearly  all  of  them  fall  down  when  subjected  to  the  more  severe 
ar/i/Soa/ exposures— smoke,  sulphur  fumes,  ^ases,  extreme  temperatures,  etc. 
Therefore  tor  use  in  country  or  residence  districts  satisfactory  paint  can  be 
made  from  a  variety  of  pigments. 

But  for  efficient  service  in  manufacturing  and  railroad  centers  where  ihc  paint 
surface  is  constantly  and  simultaneously  attacked  by  all  mauner  of  destructive 
agents,  science  has  thus  far  been  able  to  offer  but  one  unfailingly  dependable 
pigment— Pure  Qraphlte. 

In  using  U.  S.  G.  Co  *s  Mexican  Graphite  Paint  one  secures  the  entire  ad- 
vantage ofGraphite  Painting. 

OUR  TRADE  MARK  GUARANTEES  PURITY. 

THE  UNITED  STATES  GRAPHITE  CO., 

SAGINAW,  MICFL,  U.  S.  A. 
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Notes  on  Track. 

BY  W.  KL  CAMP,  M,  AM.  SOC  C  E., 
Editor  Railway  and  Engioecriix^  Review* 

An  Exhaustive  Treatment  of  Track  Construc- 
tion and  Maintenance  from  the 
Standpoint  of  Practice- 


Revised  Edition,  1223  Pages  and  637  Illustrations. 


J.  Track  Foundation. 

II.  Track  Materials. 

III.  Track  Laying. 

IV.  Ballasting. 


In  12  Chapters,  as  follows : 

V.  Curves.  IX.  Track  Tools. 

VI.  Switching  Arrangements  X.  Work  Trains. 

and  Appliances  XI.   Miscellaneous. 

VII.  Track  Maintenance.  XII.  Organization. 

VIII.  Double-tracking. 


The  book  covers  in  much  detail  and  with  numerous  illustrations  many 
subjects  identified  with  the  Bridge  and  Buildings  Department  of  a  rail- 
road, such  as  culverts,  highway  crossings,  turn-table  and  drawbridge 
joints,  tool  houses,  section  houses,  boarding  trains,  wrecking  outfits  and 
wrecking  work,  fence,  cattle-guards,  bridge  floors,  bridge  end  construc- 
tion, snow  fence,  snow  sheds,  humping  po^tll.  sign  boards,  repairs  at 
washouts. track  elevation  snd  depression,  track  tanks,  ash  pits,  railway 
gates,  and  track  in  tunnels. 

Close  attention  has  been  paid  to  costs  and  other  data  of  track  work, 
and  particularly  to  modern  labor-saving  machinery  in  track  service. 
The  book  covers  broadly  a  large  variety  of  allied  subjects  closely  con- 
nected with  road-bed  and  track  construction,  and  maintenance  of  the 
same,  such  as  ^ard  layouts  and  switching  movements,  interlocking 
switches  and  signals,  automatic  electric  block  signals  and  track  cir- 
cuits, principles  of  rail  design,  handling  ballast  and  filling  material, 
steam  shovel  work,  fighting  snow,  tie  pres'  rvation.  metal  and  concrete 
ties,  tree  planting  for  tie  cultivation,  capacity  of  single  track,  etc. 

Tesfimonlal.— Mr.  B.  A.  Wohthington,  First  Vice-President  and  Gen- 
eral Manager  Wabash  Pittsburg  Terminal  Ktilway  says  :  "  I  have  one  of 
the  first  copies  of  this  book  that  were  printed,  obtained  while  I  was  superin- 
tendent of  the  Coast  division  of  the  Southern  Pacific  Co..  and  /  have  never 
made  a  trip  over  the  road  since  that  time  when  ft  was  not  at  my  elbow,  ft  is 
unquestionably  the  best  book  on  tfack  that  has  ever  been  printed.  The  inform-^ 
ation  is  extremely  complete  and  accurate  in  all  its  detail.  I  do  not  know  of  any 
work  printed  that  I  think  more  of  than  I  do  of  Camp's  '  Notes  on  Track.*  " 

Price,  $3*75  Per  Q)py,  Postage  Paid. 

Write  for  illustrated  circular  giving  full  list  of  contents. 

W,  M.  CAMP,  Publisher, 

Afibom  Parkt  Chicas^o,  IlL 


"AJAX" 

Long;  Fibre  Manila  Rope 

FOR  HOISTING  AND  WRECKING  IS  THE 
STRONGEST,  SAFEST  AND  MOST  ECON- 
OMICAL ROPE   THAT    CAN   BE   MADE 


Send  lor  PampUet  docribine  ume,  klto  our  "BULLOCK" 
BRAND  SELF-LUBRICATING  BUSHED  VRECKING 
BLOCKS,  HOISTING  ENGINES,  DERRICKS,  BRIDGE- 
M    M     BUILDERS'  SPECIAL  TOOLS,  ETC    M    M 

H.  CHANNON  COMPANY 

CHICAGO 


Fireproof 
Construction 


Our  Mulliple  Air  SiJtce  Wall  used  Tor  reiainitif; 
trails,  ablKtneQUi  piers  and  all  heavy  cooilruc- 
tion.    Can  be  buill  any  width  dcilrcd. 

KKklneiT  BsonUd  on  ■  flat  cir  aod  natirUl  madB  when  wanted 

Tie  American  Hydraulic  Stone  Co.  »g¥;?'ja>1Sfi» 


PIPE  WBEKGH. 


Sold  by  L.  J.  ANDERSON,  618  So.  Fannie  St..  EscanalM.  Mich. 


:  No.  o,  II  iu.  loEg,  for 


No.  .1,  .i6 ito4    m.  pipe.        .       Price,  S.oo 


Coal  Chutes  for  Coaling  Locomotives. 

quick«t  and  easlcM  way  of  pnntog  U  into  tbe  locomotives.  The  Oral  cost 
l>  not  excessive:  ii  comiiHiHlively  simple  in  construction,  and  not  liable 
lo  give  trouble  or  gel  uul  o(  order.    Wrlle  for  furlher  in  formal  Ion. 

WILLIAV^S,  WHITE  6-  SO., 

/AOL.ine,  ILL.. 


XXV 


Hts  been  in 
use  more  than 
thirty  years. 

The  principal 
ingredients  are 
Soapstone,  Mica 
and  Plumbago, 
made  into  a  mor- 
tar and  applied 
with  trowel. 


PERMANENT  AND 
ABSOLUTELY  FIRE- 
PROOF, AND,  WHERE 
DURABILITY  IS  CON- 
SIDERED, the  CHEAP- 
EST POOF  IN  THE 
MARKET. 


Is  very  light. 
Weighs  only 
3>^  lbs.  to  t  h  e 
square  foot.  Can 
be  used  over 
worn  out  tin  or 
gravel  roofs  at  a 
pitch  up  to  eight 
inches  to  the 
foot. 


SPARHAM    eEMENT   ROOFING    CO.. 

63   STATE   STREET,    BOSTON,   MASS. 


MO.  VALLEY  BRIDGE  AND  IRON  WORKS, 

I^EAVENWORTH,  KANSAS. 


A.  J.  TULLOCE,  Proprietor. 


Manufacturers  and  BuilderH  of 

Wrottfifht  Iron,  Steel,  Howe  Truss  and  Combination  Brldgfes,  Turn- 
tables, Draw  Spans,  Roof  Trusses,  Pneumatic  Piers, 
and  Sub-structures,  Foundations,  etc. 


DO  YOUE  TABD  HTDRANIS  FBEEZE  UP? 

USE  THE 

VolkhardtS.&W.  Swing  Joints 

AND  THEY   CAN'T. 

THE  VOLKHARDT  COMPANY 

STAPLE! ON,  R.  Y. 

S^nd  for  Chcular. 


UNIVERSAL 
PORTLAND  CEMENT 

A  STANDARD  PORTLAND  FOR  UNIVERSAL  USE. 

DAILY  OUTPUT,  6,000  BARRELS. 
Cement  Department 

Illinois  Steel  Company, 

lOSr  Tie  Rookery,  Chicago,  DL 


THE  BARRETT  SPECIFICATION 


THEBAMIEnSPECIFICATION 

ii 

roof  is  unatrccttd  hy  acid 

s-siuom;;; 

"i^cli'rion  'il!''ftll!'tltr  be 
reeoii  BppUcntion     Every 

Barrett  Manufacturing  Co. 


Medusa  Brand 

Sandusky   Portland   Cement 

Every  barrel  guaranteed  lo  give 
compelenl  eiigineem. 

Dally  Capacity,  3.000  Dbls. 


WHY    PROTECTION    BRAND 

_    Asphalt  Ready  Roofing  is  the  Best. 
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Rutnford 
Printing 
Company 


/ 


CONCORD,  NEW  HAMPSHIRE. 


Designers,  and  Engravers  in  Half-Tone 

AND  Photo-Line. 


Half 'tone  Engravings 


(rroiiBD  ON  corPKK) 

Mode  direct  and  in  proportionate  sizes  from  Photographs*  Wash 
Drawings,  etc 


Facsimile  Engravings 


(rrCBBD  ox  ZIMC) 

Mode  direct  and  in  proportionate  sizes  from  Impressioos  of  Wood- 

bteelPri] 


cuts.  Lithographic  ond  Steel  Prints  ond  Pen  ond  Ink  Drawingi,  etc. 

Pictures 


Increase  the  attractiveness  and  value   of   Catalogues,  Boofdets, 
Qrctslars,  etc. 

We  will  submit  sketches  and  quote  estimates  when  requested. 
Quality  of  work  and  promptness  of  delivery  always  guaranteed. 

Rumford  Printing  Company, 

Concord,  2V.  JT. 


CHARLES   A.  BAILEY, 
STONE  WORK. 


QluirclM  >l  Soncook,  ■,  B. 


Paving  and  Crushed  Stone  always  on  Hand  and 
furnished  at  short  notice, 


Cut  Stone  Furnlsbcd  at  Reasonable  Prices. 


ORDERS  PROMPTLY  FILLED. 


Railroad  into  Quarry,  Ung  Diftance  TdcplwiK, 


American  Railway  Bridges  and  Buildings 

Coniltuof  MOyaecs      350  iUmttr«H<mi 


-  ComDlled  b7  WALTER  G.  BERG, 
Chief  Eacloeer  LAlgh  TtUe;  Kallwar. 

fully  compiled,  revised,  and  ed"ited,'^«nd 
published  by  official  endoraemcDt  of  (he 
Association. 

«-Tbls  liev  Tolume  Is  tboioOBhIy 
illustrated  with  drawings  and  workiuK 
plans  from  nearly  all  oAhc  leadidg  rail- 


«i-93  S.  Jelterson  St.,  Chicago,  III. 


TABLES  OF  SAFE  LOADS 

FOR  WOODE/^  BEAMS  AND  COLUAVNS. 

Showing  safe  loads,  deflections,  etc.,  based  on  allowable 
working  unit  stresses,  recommended  by  "  Committee  on 
Strength  of  Bridge  and  Trestle  Timbers,"  of  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings, 
October,   1895. 

COMPUTED    BY 

EDGAR  KIDWELL,  M.  E.,  Ph.  D.,  ni  CARLTON  r.  MOORE:  E.  M. 


The  Engineering  News  Publlsliinsr  Company^ 

320  Broadway,  NEW  YORK. 
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tu  Railway  ana  Endineeritig  Rei^iew* 

ESTABLISHED  1868. 
WIZ.LA&D  A.  Smith,  President  and  MansigeT.       W.  M.  Camp,  Editor. 
Published  ^very  Saturday.  Richly  lUuatrated, 

SUBSCRIPTION  PBICB,  $4^00  PBR  YMAR. 

ADDRESS, 

1306   Twr  H  -NTT A'rrr.aaT  sttzx^szsto-^  C^ZC-B-O-O. 


CHICAGO. 
Published  Every  Friday,  $4.00  Per  Year. 

Indispensable  to  any  man  in  the  railway  service. 

ENGINEERING    NEWS. 

ESTABLISHED    18T4. 
PUBLISHED  EVERY  THURSDAY.  PRICE,  $5.00  PER  YEAR. 

Sample  copy  free  on  request. 

THB  ENQINEERINQ  NEWS  PUBL15H1NQ  CO., 

220  Broadway.  NEW  YORK. 

Among  railroad  officers  the  circulation  of  the 

RAILROAD    GAZETTE 

is  greater  than  the  combined  circulation  of  all  other 
railroad  papers.  Its  publications  include  most  of  the 
valuable  books  treating  of  rolling  stock,  permanent  way, 
and  railroad  operation.  A  catalogue  is  sent  on  applica- 
tion to  the  office  at  32  Park  Place,  New  York. 
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ROADMASTER    AND     FOREMAN, 

A  monthly  journal  devoted  exclusively  to 

MAINTENANCE    OF    WAY, 

PRICE,  tl.OO  PER  YEAR. 

Address, 

91  and  93  JefFerson  St.,  Chicago,  Ii,i,. 

THE    AMERICAN   ENGINEER    TESTS 

.  .  .  ON  .  .  . 

LOCOMOTIVE    DRAFT    APPLIANCES 

By  PROF.  GOSS,  at  Ptttdue  Univertity. 
Endorsed  by  all  the  principal  railroads.    Will  continue  over  a  year  in 

AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 

<2.ao  A  TIAS.  140  VaiMv  St.,  ITew  Tork. 


The  Engineering  RECORD  tZJ^\:::Z'!' '' T!^. 

Givee  special  prominence  to  the  Design  and  Coostmction  of  Bridfc», 
LuildlnsA  aua  Wattr  Supply  5yftieiiis. 

PubHshed  Evory  Saturday  at  100  WMIiam  8tra«t,  N»w  York. 
Subscrlptloni  15.00  In  tbe  United  Sutes,  Canaiia  and  Mezlcc ;  $«  00  elaewbere     Sample  copy  mailed  fre^. 


THE    RHILROHD    DIGEST. 

The  Busy  Railroad  Man^s  MasfazinCt 

Is  the  most  satisfactory  compendium  of  matters  of  interest 
to  railroad  men. 


Oirx^   ]3oll^r 


RAILROAD  DIGEST,     -     -      132  Nassau  St,  New  Ttn-k. 
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b  2.  O,  b  2.  UNIV.  OP  MICH. 
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PROCEEDINGS 


OF  THE 


Sixteenth  Annual  Convention 


OF  THE 


Hssociatioti  of  Railway  Saperiniendenls 
of  Briddcs  and  Buildiiids 


HELD  IN 


BOSTON,  MASS. 


OCTpBER  16,  17  and  18,  1906 


CONCORD.  N.  H. 

RUMFORD  PRINTING  CO. 

1906 


RUBEROIB  ROOFING 


TRADE  NARK  REG.  U.S.PAT  OFF. 


THE  TEXAS   &   PACIFIC   RAILWAY  COMPANY 

OFFICE  OF  CHIEF  ENGINEER 


B.  8.  WATHEN,  Chief  Bnsrineer 


Gentlemen 


Dallas,  Texas,  April  17.  1906. 


Your  inquiry  of  recent  date,  asking  for  our  experience  with 
RUBEROID  ROOFING,  beg  to  advise,  that  the  first  batch  of  this 
roofing  we  used  about  ten  years  ago,  is  still  in  use. 

We  have  gotten  better  results  from  the  Ruberoid  Roofing  than 
any  other  roofing  of  this  style  which  we  have  tried,  and  we  will 
probably  use  3,000  squares  of  this  roofing  during  the  year  1906.  In 
fact,  where  we  must  contend  with  coal  smoke,  we  have  decided 
that  we  cannot  afford  to  use  any  other  kind  of  composition  roofing. 

Yours  truly, 

B.  S.  WATHEN. 

Chief  Engineer. 


Ruberoid  Roofing  is  absolutely  the  best  cover- 
ing for  round  houses,  stations,  shops,  and  wherever  a 
building  is  subjected  to  unusually  severe  conditions. 
It  has  for  over  sixteen  years  been  universally  recog- 
nized as  the  STANDARD  of  high  roofing  quality. 

Unaffected  by  changes  of  temperature.  Water- 
proof. Fire-resisting.  Contains  no  tar  or  oil .  Will 
not  run  at  any  heat.  Impervious  to  action  of  coal 
gas,  etc. 


7?pe  Standard  Paint  Co. 

MANUFACTURERS 
General  Offices :    100  Willidwm  Street,  New  York 

Braiiclie.r:    Chicago.  Clndnnati,  Atlanta,  St.  Louii.  Kaniat  City.  Boston 
Satapiea  and  Fall  Particulars  upon  Request 


REX 

FUNTKOTE 

ROOFING 

TS  MADE  u(  llie  (.est  wool  fibre  ihor- 
oiighly  saturated  ami  coaled  with  our 
waterproof  and  fire- resisting  comjx>utids. 
It  is  fast  sii|x:rs^'ding  shingles,  tin,  tar, 
gravel,  galvanized  iron  and  all  other  roof- 
ing, as  it  costs  less,  lasts  longer,  and  has 
none  of  their  faults  or  defects. 

FOR  RAIUROAD  USE 


is  especially    adapted  and    i 
:  leading  railway  systems. 


in  constant  use  by  many  of 


Awarded  Grand  Prize 
AT  St.  Louis  Exposition 
=^==  1 904  ^^^^ 

WE    ALSO    MAKE 

TUNALOID 

The     improved     waterproofing    material     for     foundations, 
tunnels,  etc. 

REX  ROOF  PAINTS  for  roofs,  bridges  and  metal  work 
of  all  kinds. 


J.  A.  &  W.  BIRD   &  CO. 

34    INDIA    STREET  •  BOSTON 


ROOFED  WITH 


CAREY'S  Roofing. 

FAMOUS   FOR   DURABILITY 


Railroad  Companiea  everywhere  use  the 
Carey  Roofing  for  permanent  buildings. 

It  has  been  proven  that  no  other  Roof- 
ing Material  can  give  as  long  service 
and  economical  results  as  a  Carey  Roof. 


THE  PHILIP  CAREY  MFG.  CO. 

SOLE  MANUFACTURERS 

LOCKLAND      -      -      CINCINNATI.  OHIO. 
40  Branches. 


PROCEEDINGS  OF  THE 

Sixteenth  Annual  Convention 

OF  THE 

ASSOCIATION  OF 

RAILWAY  SUPERINTENDENTS  OF 
BRIDGES  AND  BUILDINGS 


HELD  IN 


BOSTON,  MASS. 


OCTOBER  16,  17  AND  18,  1906 


CONCORD,  N.  H. 

RuMFORD  Printing  Co. 

1906 


FOR  RAILROAD  WORK 


Security 


RegiBtered  U.  S.  Patent  Office.) 


Mineral  Asphalt  Roofing 


iirity  KuuUiiK  Khiiwing  conHnietloii  » 
fxtrnilril  frll  for  pat«n(F[l  Joint. 


Exclusive  Peftturei: 

Patent  6-Inch  Joint. 

No  Nails  Exposed. 
Genuine  Asphalt. 

No  Coal  Tar. 


Large  Central  Roller. 

Easily  Laid. 
Uniformity  Guaranteed. 


Samples  and  Pricea  on  Appllcatioi 


The  National  Roofing  Co. 

TONAWANDA.  N.  Y. 


OFFICERS  FOR  1906-1907. 


J.  H.  Mabklev    .......  .  Pbebidext 

Toledo.  Peoria  ft  Weatern  Railway,  Peoria,  111. 

R.  H.  Reid PiBST  Vice-President. 

Lake  Sh(M*e  ft  Michigan  Southern  Railway,  Cleveland,  Ohio. 


John  P.  Canty 


Second  Vice-President 


Boston  ft  Maine  Railroad,  Fitchburg,  Mass. 

H.  Rettinohouse        ....  Third  Vice-President 

Chicago  ft  North  Western  Railway,  Boone.  la. 

P.  E.  SciiALL      .....        Fourth  Vice-President. 
Lehigh  Valley  Railroad,  South  Bethlehem,  Pa. 

S.  F.  Patterson  ......  Secretary. 

Boston  ft  Maine  Railroad.  Concord,  N.  H. 

C.  P.  Austin      .......  Treasurer 

Boston  ft  Maine  Railroad,  Medford,  Mass. 


W.    O.   EkjQLESTON 


A.    E.    KlLLAM 


J.  S.  Lbmond 


C     W.    RiCHEY       . 


H.  H.  Egoleston 


executive  members. 


Erie  Railroad. 


Intercolonial  Railway. 


Southern  Railway. 


Pennsylvania    Railroad. 


Chicago  ft  Alton  Railroad. 


Huntington,  Ind. 


Moncton,  N.  B. 


Atlanta,  Ga. 


Pittsburg,  Pa. 


Bloomington,  111. 


B.  J.  SwEATT      ........    Boone,  Xa. 

Chicago  ft  North  Western  Railway. 
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PAST    PRESIDENTS. 

O.  J.  Travis Fort  Worth,  Tex. 

Port  Worth  A  Denver  City  Railway. 

*H.  M.  Hall Olney,  111. 

Ohio  A  Mississippi  Railway. 

♦J.  E.  Wallace Springfield,   111. 

Wabash  Railroad. 

Geo.  W.  Andbewb  B.  ft  O.  Building,  Baltimore,  Md. 

Baltimore  ft  Ohio  Railroad. 

W.  A.  McGonaole       ....  .         .     Duluth,  Minn. 

Duluth,  Massabe  ft  Northern  Railway. 

James  Stannabd        .         .         .  1602  Broadway,  Kansas  City,  Mo. 

Walter  G.  Berg New  York  City,  N.  Y. 

Lehigh  Valley  Raiload. 

J.  H.  CuMBaN Jamaica,  N.  Y. 

Long  Island  Railroad. 

Aaron  S.  Markley Danville,  111. 

Chicago  ft  Bastem  Illinois  Railroad. 

Walter  A.  Rogers      .         .         .     355  Dearborn  St.,  Chicago,  111. 

William  S.  Danes Peru,  Ind. 

Wabash  Railroad. 

B.  F.  Pickerino Sanbornville,  N.  H. 

Boston  ft  Maine  Railroad. 

Arthur  Montzheimer         ......    Joliet,   111. 

Elgin,  Joliet  ft  Eastern  Railway. 

C.  A.  Lichty Fond  du  Lac,  Wis. 

Chicago  ft  North  Western  Railway. 

J.  B.  Sheldon   ......  Providence,  R.  I. 

New  York,  New  Haven  ft  Hartford  Railroad. 

*  Deceased. 


COMMITTEES   FOR   1906-1907. 


COMMITTEES  ON  SUBJECTS  FOR  REPORT  AND  DISCUSSION. 

I.  Experience  in  Concrete  Bridges,  Arches  and  Subways. 

W.  H.  Finley,  C.  &  N.  W.  Ry.,  Chicago,  HI.,  Chairman. 
McCleUan  Bishop,  C,  R.  I.  ft  P.  Ry.,  Chickasha,  I.  T. 
W.  B.  Causey,  C.  ft  A.  Ry.,  Bloomington,  III. 
R.  C.  Sattley,  C.  ft  N.  W.  Ry.,  Winona,  Minn. 

II.  Concrete  Building  Construction. 

A.  O.  Cunningham,  Wabash  R.  R.,  St.  Louis.  Mo.,  Chairman. 

B.  R.  Leffler,  L.  S.  ft  M.  S.  Ry.,  Cleveland,  Ohio. 
T.  J.  FuHem,  Illinois  Central  R.  R.,  Chicago,  111. 
M.  Riney,  C.  ft  N.  W.  Ry.,  Baraboo,  Wis. 

III.  Experience  as  to  Expansion  and  Contraction  of  Con- 
crete Walls,  Either  Reinforced  or  Plain  Concrete. 

A.  S.  Markley,  C.  ft  E.  I.  Ry.,  Danville,  111.,  Chairman. 

W.  A.  Rogers,  Ellsworth  Building,  355  Dearborn  St.,  Chicago, 

111. 
R.  H.  Reid,  L.  S.  ft  M.  S.  Ry.,  Cleveland,  Ohio. 
P.  J.  O'Neil,  L.  S.  ft  M.  S.  Ry.,  Adrian,  Mich. 

IV.  Action  of  Sea  Water  on  Concrete. 

(a)  Concrete  Made  in  Air  and  Sunk  into  Sea  Water. 

(b)  Concrete  Deposited  Direct  into  Sea  Water. 

Grosvenor  Aldrich,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Reedvllle,  Mass., 
Chairman. 

Wlllard  A.  Pettis,  N.  Y.  C.  ft  H.  R.  R.  R.,  Rochester.  N.  Y. 

Geo.  W.  Andrews,  B.  ft  O.  R.  R.,  B.  ft  O.  Building,  Balti- 
more, Md. 

John  E.  Barrett,  L.  ft  H.  R.  Ry.,  Warwick,  N.  Y. 

V.  Recent  Experience  in  the  Use  of  Wooden  and  Asbestos 

Smoke  Jacks  for  Engine  Houses. 

J.  H.  Cummin,  Long  Island  R.  R.,  Jamaica,  N.  Y.,  Chairman. 

M.  J.  Flynn.  C.  ft  N.  W.  Ry.,  Chicago,  111. 

D.  L.  McKee,  P.  ft  L.  E.  R.  R.,  McKee's  Rocks,  Pa. 

A.  F.  Miller.  Penn.  Lines  West  of  Pittsburg.  Chicago,  III. 
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VI.  Combination  Fastening  and  Lock  for  Roiling  and  Slid- 
ing Doors  on  Freight  Houses  and  Other  Buildings. 

C.  A.  Lichty,  C.  ft  N.  W.  Ry.,  Fond  du  Lac,  Wis.,  Chaii  n»aii. 
H.  Rettinghouse.  C.  ft  N.  W.  Ry..  Boone,  la. 
John  L.  Talbott,  A.,  T.  ft  S.  F.  Ry..  Pueblo.  Col. 
W.  T.  Powell,  C.  ft  S.  R.  R.,  Denver.  Col. 

VII.  Construction  of  Towers  and  Guides  for  Lights  on 
Draw  Bridges. 

John  N.  Pen  well,  L.  B.  ft  W.  Ry.,  Tipton,  Ind.,  Chairman. 
Floyd  Ingram,  L.  ft  R  R.  R.,  Erin,  Tenn. 
Geo.  W.  Rear,  Southern  Pacific  Co.,  San  Francisco.  Cal. 
G.  J.  Klumpp,  N.  Y.  C.  ft  H.  R.  R.  R.,  Rochester  N.  Y. 

VIII.  Recent  Experience  in  Protecting  Steel  Railroad 
Bridges  Against  the  Action  of  Salt  Brine  from  Refrig- 
erator Cars. 

R.  P.  Mills,  N.  Y.  C.  ft  H.  R.  R.  R.,  Mott  Haven,  N.  Y.,  Chair- 
man. 

A.  Moiitzhoimer,  E.  J.  ft  E.  Ry.,  Joliet,  111. 

Walter  G.  Berg.  Lehigh  Valley  R.  R.,  New  York.  N.  Y. 
F.  O.  Draper,  Illinois  Central  R.  R.,  Chicago,  111. 
Charles  Carr,  Michigan  Central  R.  R.,  Jnckson,  Mich. 

» 

COMMITTEES   ON    STANDING   SUBJECTS. 

1.  Pile  an  I  Frame  Trestle  Bridges. 

W.  E.  Smith,  C,  M.  ft  St.  P.  Ry.,  Chicago,  111.,  Chairman. 
J.  S.  Berry.  St.  L.  S.  W.  Ry.,  Tyler,  Tex. 
John  C.  Beye,  Union  Pacific  R.  R.,  Kansas  City.  Mo. 
E.  R.  Florin,  C.R.  I.  ft  P.  Ry..  Fairbiiry,  Neb. 

2.  Water  Supply. 

C.  E.  Thomas,  Illinois  Central  R.  R.,  Chicago,  111..  Ch.iirman. 
J.  M.  Caldwell,  C.  I.  ft  L.  R.  R.,  LaFayette,  Ind. 

B.  F.  Bond,  J.  ft  St.  L.  Ry.,  JacksonviUe.  111. 
A.  C.  Blake,  Wabash  R.  R.,  Moberly,  Mo. 

>i.  Fire  Protection. 

\Vm.  C.  Cjirmichael.  C.  R.  I.  ft  P.  Ry.,  El  Reno,  Okla.,  Chair- 
man. 

D.  A.  Shope,  A..  T.  ft  S.  F.  Ry.,  Winslow,  Ariz. 
A.  Shane,  T.,  St.  L.  ft  K.  C.  Ry.,  Fl^-ankfort.  Ind. 
S.  F.  Clapp.  G.  C.  ft  S.  F.  Ry.,  Temple,  Tex. 
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4.  Fences,  Road  Crossings  and  Cattle  (Uiards. 

W.  M.  Koon,  D.  S.  S.  &  A.  Ry.,  Mairquette,  Mich.,  Chairman. 
A.  McNab,  Pere  Marquette  R.  R.,  Holland,  Mich. 
W.  A.  Fort,  Southern  Ry.,  Columbia,  S.  C. 
P.  W.  Tanner,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 

5.  Preservatives  for  Wood  and  Metal. 

J.  F.  Parker,  Southern  California  Ry.,  San  Bernardino,  Cal., 

Chairman. 
R.  J.  Arey.  A.,  T.  A  S.  F.  Ry.,  WilliamH,  Ariz. 
James  Fraser,  N.  S.  W.  Gov't  Ry's.,  Sydney,  N.  S.  W. 
J.  S.  Lemond,  Southern  Ry.,  Atlanta,  Ga. 
R.  J.  Bruce,  Mo.  Pac.  Ry.,  St.  Louis,  Mo. 

COMMITTEE  ON  SELECTION  OP  SUBJECTS. 

F.  E.  Schull,  Lehigh  Valley  R.  R.,  South  Bethlehem,  Pa. 
J.  H.  Cummin,  Long  Island  R.  R.,  Jamaica,  N.  Y. 
Wm.  M.  Clark,  B.  A  O.  R.  R.,  Youngstown,  Ohio. 

COMMITTEE    ON    .U>PLICATION    FOR    MEMBERSHIP. 

C.  A,  Llchty,  C.  ft  N.  W.  Ry.,  Fond  du  Lac,  Wis. 
H.  H.  Egglestou,  C.  ft  A.  Ry.,  Bloomington,  III. 

COMMITTEE  ON   ENTERTAINMENT. 

A.  H.  King,  Oregon  Short  Line  R.  R..  Salt  Lake  City,  Utah. 
C.  S.  Thompson.  D.  ft  R.  G.  Ry.,  Salt  Lake  City,  Utah. 

COMMITTEE   ON    RELIEF. 

A.  Montzheimer,  E.  J.  ft  E.  Ry.,  Joliet,  111. 
J.  P.  Canty,  B.  ft  M.  R.  R.,  Fifchburg,  Mass. 
Alexander  C.  Blake,  Wabash  R.  R.,  Moberly,  Mo. 

COMMITTEE  ON   MEMOIRS. 
J.  T.  Carpenter,  Southern  Ry..  Princeton,  Ind. 

COMMITTEE   OX    BADGES. 
J.  H.  Cummin.  Long  Island  R.  R.,  Jamaica,  N.  Y. 
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POAGC 


STYLE    D,    6,8,10,12   INCH. 

Accnrate  spotting  of  engine  not  necessary. 

The  moveable  spout  admits  of  taking  water  at  any  angle. 


Wai  Suffice 

AMERICAN  VALV£  O  M£T£R  CO. 

CINCINNATI.  OHIO 


The  "B.  &  M.  SPECIAL' 
Water  Closet  Combination 


ILLUSTRATION  shows  the  essential  parts  of  this  eminently 
practical  and  durable  outfit.     The  earthen  closet  is  of  extra 

thickness  and  is  protected  by  a  malleable  iron  frame,  to  which 
seat  is  attached  by  our  special  extra  heavy  brass  hanger,  which 
operates  the  flushing  tank. 

This  combination  has  been  adopted  on  the  Boston  &  Maine 
and  Maine  Central  Railroad  Systems,  for  use  in  stations,  shops,  etc. 

We  are  manufacturers  and  wholesale  dealers  in  Plumbing, 
Steam  and  Gas  Supplies;  we  make  a  specialty  of  Railroad  and 
Steamship  work. 

Write  for  descriptive  circular  of  the  B.&  M.  closet  combination 
and  for  our  general  catalogues. 

F.  W.  Webb  Mfg.  Co. 

BOSTON,  MASS. 
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PAROm  ROOFING 


Used  and  endorsed  by  leading  railroad  systems  oi  the 

United  States  and  Canada. 


PAROID  SILL  COVERS 

make  a  big  saving  in  the  cost  of  repair  work« 


NEPONSET 
BUILDING  PAPERS 


The  standard  for  over  twenty  years. 


F.  W.  BIRD  &  SON,  Makers. 

Established  in  1817, 

£AST  WALPOL£.  MASS. 


NEW    YORK  CHICAGO  WASHINGTON 

Canadian  Factory  and  Office.  HAMILTON.  ONT. 


Proceedings  of  the  Sixteenth  Annual  Convention 

OF  THE 

Association  of  Railway  Superintendents 
of  Bridges  and  Buildings 

HELD  IN  BOSTON,  MASS.,  OCTOBER  16,  17  AND  18,  1906 


MORXIXG  SESSION. 

Tuesday,  October  16,  1906. 

The  convention  was  called  to  order  by  the  president,  Mr. 
J.  B.  Sheldon,  at  10.15  o'clock  a.  m.,  Tnesday,  October  16, 
1906,  in  the  Assembly  Hall  of  the  American  House  at  Bos- 
ton, Mass. 

President. — Ladies  and  Gentlemen ;  The  time  is  now  at 
hand  for  opening  our  sixteenth  annual  convention,  and  we 
will  follow  our  usual  custom  by  commencinc?  the  session 
with  prayer. 

Mr.  J.  H.  Cunwnin  of  the  Lonjjf  Island  Railroad  then 
opened  the  meeting  with  prayer. 

President. — We  have  gathered  here  this  morning  in  our 
sixteenth  annual  convention  and  for  the  first  time  we  are 
meeting  in  a  city  of  Xew  England.  In  holding  our  con- 
vention in  Boston  we  have  /?ome  into  the  greatest  business 
and  railroad  center  within  its  bo'rders  and  to  a  community 
in  which  the  personal  and  business  characteristics  peculiar 
to  Xew  England  can  be  studied  at  close  range.  We  hope 
the  impression  made  will  be  a  pleasant  and  long  remembered 
one.  We  have  with  us  today  a  typical  New  England  rail- 
road and  business  man,  one  amply  (jualified  to  give  words 
of  greeting  and  welcome.  It  gives  me  great  pleasure  to 
introduce  to  you  Mr.  Lucius  Tuttle,  president  of  the  Boston 
&  Maine  Railroad.     (Applause.) 
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Mr.  Tuttle. — Mr.  Chairman,  Ladies  and  Gentlemen:  I 
answer  the  request  that  I  offer  a  few  words  of  welcome  to 
your  Association  in  this,  its  first  meeting  in  New  England, 
with  the  greatest  pleasure.  I  am  glad  to  see  that  you  have 
brought  with  you  a  good  representation  of  the  *  *  better  half ' ' 
of  your  organization,  for  I  have  found  in  dealing  with  mjen 
everywhere  that  the  best  are  those  who  have  the  best  wives; 
and  I  think  that  It  is  not  only  just,  but  wise,  that  when  the 
opportunity  comes  to  meet  in  a  gathering  of  this  kind,  you 
should  give  your  wives  a  share  in  the  pleasures  as  well  as 
in  the  business  of  your  Association.  I  welcome  you  all  to 
New  England  in  the  best  part  of  its  year — the  month  of 
October — which  is  New  England's  glory  so  far  as  climatic 
conditions  go.  You  have,  in  its  clear,  bracing  atmosphere, 
an  opportunity  to.  go  about  and  observe  interesting  things 
without  fatigue;  and  I  trust  that  while  you  are  here  you 
will  avail  yourselves,  during  the  recesses  of  your  Associa- 
tion work,  of  the  opportunities  given  to  visit  the  many  inter- 
esting places  that  lie  in  the  City  of  Boston  and  its  imme- 
diate suburbs.  You  probably  know  all  about  these  places 
from  reading  the  story  of  them ;  and  I  have  no  doubt  that 
many  of  you  who  come  from  a  distance  know  more  about 
these  interesting  memorials  of  the  country's  history  than 
we  do,  who  live  next  door  to  them ;  and  I  am  sure,  if  you  will 
see  Concord  and  Lexington,  Bunker  Hill,  the  old  and  new 
state  houses,  and  the  many  other  interesting  memorials  of 
that  which  has  had  to  do  with  the  making  of  the  history  of 
New  England  and  of  the  whole  country,  you  will  find  in  that 
part  of  your  visit  much  pleasure  and  instruction.  For 
those  who  are  interested  in  mechanical  construction,  a  trip 
through  our  park  system,  with  its  splendid  roadways  and 
bridges,  and  it«  illustrations  of  what  is  possible  in  landscape 
gardening — the  beautiful  as  well  as  the  useful — ^the  heritage 
that  is  being  prepared  for  the  generations  that  are  to  come 
after  us,  will  furnish  matters  of  special  interest. 

As  to  the  work  of  your  Association,  I  notice  you  have  a 
number  of  most  interesting  topics  for  discussion,  and  I  wish 
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to  say,  after  having  an  experience  covering  almost  half  a 
century,  that  I  believe  nothing  has  accomplished  more  for  the 
good  of  the  transportation  service  than  the  assembling  of  this 
and  kindred  associations  for  the  interchange  of  ideas  and 
of  knowledge.  It  is  one  of  the  things  to  be  proud  of,  in 
the  present  day,  that  the  instant  a  man  of  intelligence  learns 
something  new,  or  finds  out  something,  that  he  believes  will 
be  for  the  general  good  of  mankind  at  large,  he  does  not 
attempt  to  conceal  it,  but  is  anxious  to  distribute  this  knowl- 
edge to  others  with  the  purpose  of  helping  to  bring  good  re- 
sults to  all.  Through  the  association  of  railroad  workers, 
this  plan  of  disseminating  information  and  of  teaching  each 
other,  and  of  finding  out  what  the  others  are  doing,  is,  to 
my  mind,  worth  many  fold  of  what  it  takes  of  time  and 
money  to  carry  on  this  and  similar  associations.  I  think  it 
is  the  duty  of  every  member,  no  matter  to  what  branch  of 
the  service  he  belongs,  to  attend  this  kind  of  meeting  when- 
ever the  opportunity  comes  to  do  so ;  otherwise  a  man  is  apt 
to  fall  into  the  opinion  that  his  way  is  the  only  way,  and 
that  everything  that  is  not  done  his  way  is  not  perhaps  done 
as  well  as  it  might  be.  There  never  was  anything  more  mis- 
leading and  harmful  than  this  idea.  No  one  man  can  have 
a  monopoly  of  the  best  ideas :  and  no  matter  how  good  his 
ideas  are,  when  he  presents  them  for  the  consideration  of 
other  intelligent  persons,  they  are  broadened,  enlarged  and 
made  useful  in  a  w^ay  that  could  never  become  possible 
through  his  individual  efforts.  Therefore,  the  msore  intelli- 
gent railroad  managers  everywhere  look  upon  associations 
of  this  kind  as  making  possible  better  means,  better  growth, 
and  better  results  in  the  whole  public  service  of  our  rail- 
roads. In  your  branch  of  the  service  there  has  resulted  a 
change  for  the  better  in  the  construction  of  buildings  and 
bridges^  and  all  of  the  things  in  your  department  essential 
to  railroad  operation. 

Gentlemen,  my  duty  is  simply  that  of  welcoming  you  to 
Boston ;  and  to  those  of  you  who  are  familiar  with  the  city 
and  its  environs,  it  will  be  easy  to  find  what  you  want  to 
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see;  but  those  who  an*  not  so  familiar  may,  perhaps,  wander 
a  frood  many  miles  throup:h  our  crooked  streets  in  /caching 
places  only  short  distances  away.  But  I  am  sure  you  will 
find  in  Boston  a  kindly  welcome  and  the  greatest  courtesy 
on  the  part  of  its  residents  in  assisting  you  to  find  whatever 
you  are  seeking,  and  that,  w'hen  your  convention  is  over, 
each  will  return  home,  feeling  that  you  have  been  not  only 
welcomed,  but  have  been  hospitably  entertained  here,  and 
that,  aside  from  the  business  profitableness  of  the  meeting, 
you  have  had  the  good  vacation  and  enjoyable  time  to  which 
you  are  so  fully  entitled. 

President. — Ladies  and  Gentlemen :  You  have  heard  the 
pleasing  address  of  President  Tuttle,  and  on  behalf  of  our 
Association,  I  will  ask  Mr.  J.  H.  Cummin  to  give  us  a 
few  words  in  response  to  Mr.  Tuttle 's  remarks. 

Mr.  Cummin. — President  Tuttle,  when  I  first  received  a 
copy  of  the  program  of  this  meeting  from  our  secretary,  in 
reading  it  over,  I  was  very  much  pleased  to  see  that  you 
were  to  be  with  us  here  this  morning,  because  I  felt  it  was 
about  time  that  we  departed  from  the  rut  we  had  gotten 
into,  in  the  past  few  years,  whef e  we  have  usually  had  some 
city  official  come  to  open  our  meeting,  to  w^elcome  us  and  to 
extol  the  beauties  of  the  city  that  we  were  visiting,  and  to 
tell  us  that  if  we  would  look  upon  the  map  we  would  find 
that  every  important  railroad,  centered  or  pointed  towards 
that  one  spot,  and  to  conclude  with  ofiering  us  the  freedom 
of  the  city,  and  assuring  us  that  if  -any  of  our  members 
were  arrested,  that  all  we  would  have  to  do  would  be  to  send 
for  the  speaker  and  he  would  see  that  they  were  released  at 
once.  I  am  pleased  to  state  that,  to  my  knowledge,  no  mem- 
ber of  this  Association  has  had  to  take  advantage  of  that 
offer.  I  wish  to  thank  you,  sir,  in  behalf  of  our  Associa- 
tion and  our  guests :  First,  for  your  kindness  and  courtesy 
in  laying  aside  the  many  cares  and  responsibilities  of  your 
position  to  be  with  us  here  this  morning  and  to  address  us 
in  the  pleasing  manner  in  which  you  have  done;  secondly, 
for  the  instructive  words  which  you  have  spoken  to  us, 
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words  that  I  am  sure  will  be  treasured  in  the  minds  of  our 
members  long  after  this  meeting  shall  have  passed  into  his- 
tory ;  and  last,  but  not  least,  for  the  example  you  have  set 
in  your  own  life,  not  only  to  us,  but  to  railroad  men  through- 
out our  land.  Starting,  as  you  did,  sir,  at  the  foot  of  the 
ladder,  you  have  by  a  perseverence  in  every  detail  and  a 
sincerity  in  every  purpose,  advanced  step  by  step  until  you 
have  arrived  at  the  top,  and  become  the  head  of  one  of  the 
great  railroad  systems  of  our  country.  Thus  proving  in 
your  own  life  the  truth  of  that  old  saying,  *  *  There  is  always 
room  at  the  top."  I  remember  reading  an  article  which 
stated  that  the  Boston  Herald,  some  time  ago,  sent  out  let- 
ters to  the  presidents  of  the  different  railroad  systems,  ask- 
ing them  to  give  the  reason  for  their  success  in  railroad  life. 
Your  answer,  I  believe,  was  brief,  consisting  of  one  word, 
**Work."  And,  sir,  this  we  have  tried  to  make  the  motto 
of  this  Association  from  its  organization  down  to  the  present 
time.  As  you  have  stated,  we  gather  here  for  the  inter- 
change of  ideas,  for  the  discussion  of  the  different  subjects 
that  come  before  us,  and  thus  be  enabled  to  return  to  our 
homes  better  fortified  in  every  way  to  perform  the  duties 
assigned  to  us,  and  I  believe  the  records  of  our  past  proceed- 
ings will  show  that  we  have  a  right  to  feel  a  just  pride  in  the 
work  which  has  been  accomplished.  Our"  proceedings  have 
been  published  in  the  technical  journals,  not  only  in  this 
country  but  abroad,  even  in  far  off  Australia.  There  is  one 
thing  about  this  Association  that  pleases  me  very  much,  and 
that  is  the  fraternal  spirit  that  has  been  shown  by  the  mem- 
bers of  this  Association  one  towards  the  other,  a  thing  that  I 
have  never  seen  equalled  in  any  society  of  this  kind  of  which 
I  have  had  the  honor  to  be  a  member,  and  we  are  also  always 
pleased  to  have  the  ladies  with  us.  They  come  with  us  and 
enjoy  the  trips  to  the  various  places  which  we  visit,  and  I 
believe  their  influence  has  always  been  a  benefit  to  us,  both 
socially  and  morally.  We  sincerely  thank  you,  sir,  for  your 
kind  remarks  and  for  the  cordial  welcome  which  you  have 
extended  to  us. 
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Mr.  Tuttle. — I  wish  to  thank  you  for  the  hospitable  re- 
ception given  me,  and  I  hope  yon  will  let  me  know  if  there 
is  anything  our  company  can  do  to  add  to  your  -pleasure 
while  you  are  in  Boston.  I  regret  that  I  have  an  engage- 
ment almost  immediately  on  important  matters,  made  some 
time  before  I  knew  of  this  meeting,  and  I  must  ask  you  to 
excuse  me  now. 

President. — The  next  order  of  business  is  calling  the  roll, 
but  we  will  omit  this  and  I  would  like  to  ask  all  present  to 
register  their  names  and  addresses  on  the  registration  cards, 
which  we  have  provided  here  for  this  purpose,  so  we  can 
have  a  complete  list  of  all  in  attendance. 

MEMBERS   PRESENT. 

Aldrich,  Grosvenor,  N.  Y.,  N.  H.  &  H.  R.  R.,  ReadvlUe,  Mass. 
Alexa^^der,  W.  E.,  Bangor  &  Aroostook  Railroad,  Houlton,  Me. 
Austin,  Cyrus  P.,  Boston  &  Maine  R.  R.,  Medford,  Mass. 
Brown,  Edward  D.  B.,  Fairbanks,  Morse  &  Co.,  Chicago.  111. 
Brown,  J.  B.,  K.  C,  C.  &  S.  Ry.,  Clinton,  Mo. 
Browne,  J.  S.,  N.  Y.,  N.  H.  &  H.  R.  R..  Providence,  R.  I. 
Burpee,  Moses,  Chief  Engr.,  Bangor  &  Aroostook  R.  R.,  Houlton, 

Me. 
Canty,  John  P.,  Fitchburg  Div.,  B.  &  M.  R.  R.,  Fitchburg,  Mass. 
Clark,  Wat.  M.,  B.  &  O.  R.  R.,  Youngstown,  O. 
Cummin,  Joseph  H.,  Long  Island  R.  R.,  Jamaica,  N.  Y. 
EoGLESTox,  William  O.,  Erie  R.  R.,  93  1st  St.,  Huntington,  Ind. 
Flint,  C.  F.,  Central  Vermont  R.  R.,  St.  Albans,  Vt. 
Flynn,  M.  J.,  C.  &  N.  W.  Ry.,  Chicago,  111. 
FULLEM,  T.  J.,  111.  Cent.  R.  R.,  Chicago,  111. 
Geary,  Sylvester,  Penn.  Lines  W.  of  Pitts,,  Cambridge,  O. 
Heflin,  R.  L.,  Lehigh  Valley  R.  R.,\Sayre,  Pa. 
Holmes,  H.  E.,  Central  Vt.  R.  R.,  New  London,  Conn. 
Hubbard,  Andrew  B.,  Boston  &  Maine  R.  R.,  Boston,  Mass. 
JoHNSox,  J.  E.,  Rutland  R.  R.,  Rutland,  Vt. 
JuTTON,  Lee,  C.  &  N.  W.  Ry.,  Chicago.  111. 
Keefe,  David  A.,  Lehigh  Valley  R.  R.,  Athens,  Pa. 
Keen,  W.m.  H.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Hartford,  Conn. 
Kelly,  C.  W.,  Boone,  la. 

KiLLAM,  A.  E.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Large,  C.  M.,  Penn.  Lines  W.  of  Pitts.,  Jamestown,  Pa. 
Leake,  Thomas  S.,  111.  Cent.  R.  R.,  902  No.  1  Park  Row,  Chicago, 

111. 
Leavitt,  Frank  J.,  Boston  &  Maine  R.  R.,  Sanbomville,  N.  H. 
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Lemond,  J.  S.,  Southern  Ry.,  Atlanta,  Ga. 

LicHTY,  C.  A.,  C.  &  N.  W.  Ry.,  Fond  du  Lac,  Wis.- 

Lydstox,  Wm.  a.,  Boston  &  Maine  R.  R.,  Salem,  Mass. 

Macy,  Elbebt  C,  Prln.  Asst  Engr.,  C.  &  G.  W.  Ry.,  St.  Paul,  Minn. 

Mabkley,  Aaron  S.,  Chicago  &  Eastern  111.  R.  R.,  Danville,  111. 

Mabkley,  John  H.,  Toledo,  Peoria  &  Western  Ry.,  Peoria,  111. 

McGbath,  H.  J.,  Intercolonial  Ry.,  Moncton,  N.  B. 

McKee,  D.  L.,  Pittsburg  &  Lake  Erie  R.  R.,  McKee's  Rocks,  Pa. 

McKeel,  W.  S.,  G.  R.  &  I.  Ry.,  Grand  Rapids,  Mich. 

McKenzie,  W.  B.,  Chief  Engr,,  Intercolonial  Ry.,  Moncton,  N.  B. 

McLean,  Neil,  Erie  R.  R.,  Huntington,  Ind. 

Mills,  R.  P.,  N.  Y.  C.  &  H.  R.  R.  R.,  138th  St.,  Mott  Haven,  N.  Y. 

MoNTZHEiMEB,  Abthub,  Chief  Engr.,  E.,  J.  &  E.  Ry.,  Joliet,  III. 

MouNTFOBT,  Albebt,  Bostou  &  Maine  R.  R.,  Nashua,  N.  H. 
.  Noon,   W.  M.,  Duluth,   South   Shore  &  Atlantic  Ry.,  Marquette, 
Mich. 

Osgood,  Cleon  S.,  Portland  &  Rumford  Falls  Ry.,  Rumford  Falls, 
Me. 

Page,  Adna  A.,  Boston  &  Maine  R.  R.,  Boston,  Mass. 

Pabkeb,  J.  F.,  Southern  Cal.  Ry.,  San  Bernardino,  Cal. 

Pattebson,  Samuel  F.,  Boston  &  Maine  R.  R.,  Concord,  N.  H. 

Pen  WELL,  John  N.,  L.  E.  &  W.  Ry.,  Tipton,  Ind. 

,Pebby,  W.  W.,  Phila.  &  Reading  Ry.,  147  Market  St.,  Williams- 
port,  Pa. 

Pettis,  Willabd  A.,  N.  Y.  C.  &  H.  R.  R.  R.,  73  Glendale  Park, 
Rochester,  N.  Y. 

Phillips,  Henby  W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  So.  Braintree,  Mass. 

Pickering,  B.  F.,  Boston  &  Maine  R.  R.,  Sanbornville,  N.  H. 

Pobteb,  L.  H.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Franklin,  Mass. 

Powers,  George  F.,  C,  L.  S.  &  E.  Ry.,  Joliet,  111. 

Rand,  Fbed  C,  Boston  &  Maine  R.  R.,  Boston,  Mass. 

Reid,  R.  H.,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 

Rettinghouse,  H.,  Wis.  Cent.  Ry.,  Fond  du  Lac,  Wis, 

RiNEY,  M.,  C.  &  N.  W.  R.  R.,  Baraboo,  Wis. 

Robertson,  Daniel,  Southern  Pacific  Co.,  West  Oakland,  Cal. 

Sampson,  Geo.  T.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Boston,  Mass. 

ScHALL,  Fbedebick  B.,  Bridge  Engr.,  Lehigh  Valley  R.  R.,  South 
Bethlehem,  Pa. 

Shabpe,  D.  W.,  N.  Y.,  N.  H.,  &  H.  R.  R.,  New  London,  Ct. 

Sheldon,  J.  B.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 

Snow,  J.  P.,  Bridge  Engineer,  B.  &  M.  R.  R.,  Boston,  Mass. 

Spaulding,  E.  C,  Boston  &  Maine  R.  R.,  St.  Johnsbury,  Vt. 

Staten,  Joseph  M.,  Chesapeake  &  Ohio  Ry.,  Richmond,  Va. 

Sweatt,  B.  J.,  C.  &  N.  W.  Ry.,  Boone,  la. 
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Watsox,  p.  N.,  Maine  Central  R.  R.,  5  Noble  St.,  Brunswick,  Me. 
ZooK,  D.  C,  Penn.  Lines  West  of  Pittsburg,  Ft.  Wayne,  Ind. 

LIFE    MEMBEBS. 

Crane,  Henry,  C.  &  N.  W.  Ry.,  Janesville,  Wis. 

Fletcher,  Holland  W.,  366  California  Ave.,  Allegheny,  Pa. 

Walden,  W.  D.,  C.  &  N.  W.  Ry.,  Clinton,  la. 

The  following  applicants  for  membership,  subsequently- 
elected,  were  also  present : 

Beckman,  B.  F.,  F.  S.  &  W.  R.  R.,  Fort  Smith,  Ark. 

Cole,  J.  E.,  C.  Vt.  R.  R.,  St.  Albans,  Vt. 

Coombs,  R.  D.,  B.  &  A.  R.  R.,  Houlton,  Me. 

Fake,  C.  H.,  M.  R.  &  B.  T.  R.  R.,  Bonne  Terre,  Mo. 

Hopke,  W.  T.,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 

JosLiN,  JuDsoN,  L.  V.  R.  R.,  Auburn,  N.  Y. 

Rodman,  G.  A.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 

Sherwin.  F.  a.,  B.  &  M.  R.  R.,  Springfield,  Mass. 

Swain,  G.  F.,  Engr.  Mass.  Railroad  Com.  Institute  of  Technology, 

Boston,  Mass. 
Thomas,  C.  E.,  III.  Cent.  R.  R.,  Chicago,  111, 

President. — Next  order  of  business  will  be  the  reading  of 
the  minutes. 

Mr.  Cummin. — Inasmuch  as  the  members  of  the  Associa- 
tion have  been  in  possession  of  the  minutes  for  a  number  of 
months,  I  move  that  the  reading  of  the  minutes  be  omitted. 

Mr.  Large. — I  second  that  motion. 

President. — It  has  been  moved  and  seconded  that  the 
reading  of  the  minutes  of  the  last  convention  be  dispensed 
with.  All  members  in  favor  of  that  motion  will  please  make 
it  manifest  by  saying  **Aye."  Those  to  the  contrary, 
*  *  Nay. ' '     It  is  so  voted. 

Mr.  A.  S.  Markley. — Inasmuch  as  the  remainder  of  the 
day  will  be  devoted  to  business,  I  believe  the  ladies,  perhaps, 
would  rather  retire  than  to  stay  here. 

Mr.  Cummin. — I  believe  that  usually  we  do  not  allow  the 
ladies  to  depart  until  after  hearing  the  president's  address, 
and  it  comes  now  in  a  few  moments. 

President, — I  will  just  state,  Mr.  Cummin,  that  my  ad- 
dress will  be  very  brief. 

President. — Next  will  be  admission  of  new  members.  I 
think  the  secretary  has  a  number  of  applications. 


■^  *- 
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Secretary  Patterson. — ^Mr.  Lichty  has  the  list  of  new  ap- 
plicants. 

President. — I  will  appoint  C.  A.  Lichty  to  act  as  assistant 
secretary,  and  request  him  to  take  his  seat  at  my  right  hand 
and  to  read  the  applications. 

Mr.  Lichty  thereupon  read  the  list  of  new  applicants. 

REPORT  OF  COMMITTEE  ON  APPLICATIONS.     , 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

The  following  applicants  are  recommended  for  membership  In 
the  Association: 

F.  W.  Bailey,  Supt.  B.  and  B.,  Missouri,  Kansas  &  Texas  Ry. 

E.  K.  Barrett,  Supr.  B.  and  B.,  Florida  East  Coast  R.  R. 

C.  C.  Bean,  Supr.  B.  and  B.,  Illinois  Central  R.  R. 

B.  F.  Beckman,  Engr.  M.  of  Way,  Fort  Smith  &  Western  R.  R. 

B.  A.  Briogs,  Supr.  B.  and  B.,  Col.  Springs  &  Cripple  Creek  Dist., 

Midland  Term.  &  Florence  &  C.  C.  R.  R. 
J.  E.  Cole,  Gen.  foreman,  Central  Vermont  R.  R. 
W.  R.  Collier,  Supr.  B.  and  B.,  St.  Louis,  Iron  Mt  &  So.  R.  R. 
R.  D.  Coombs,  bridge  Engr.,  Bangor  &  Aroostook  R.  R. 
C  H.  Fake,  chief  Engr.,  Miss.  River  &  Bonne  Terre  R.  R. 
John  Forbes,  bridge  Engr.,  Intercolonial  Ry. 

E.  C.  George,  Gen.  foreman  B.  and  B.,  Gulf,  Col.  &  S.  F.  Ry. 
W.  T.  Hopke,  master  carpenter,  Baltimore  &  Ohio  R.  R. 

J.  W.  Irwin,  Gen.  foreman  B.  and  B.,  Chicago  &  North  Western 
Ry. 

H.  M.  Jack,  Gen.  foreman  B.  and  B.,  International  &  Great  North- 
ern R.  R. 

J.  JosLiN,  Supr.  B.  and  B.,  Lehigh  Valley  R.  R. 

Fred  A.  Knafp,  master  carpenter,  Erie  R.  R. 

A.  B.  McVay,  Supr.  B.  and  B.,  Louisville  &  Nashville  R.  R. 
Wm.  H.  Moore,  Engr.  of  bridges,  N.  Y.,  N.  H.  &  H.  R.  R. 

S.  P.  MuNSON,  Supr.  B.  and  B.,  Illinois  Cent.  R.  R. 

P.  J.  O'Neill,  master  carpenter.  Lake  Shore  &  Mich.  Southern  Ry. 

Wm.  Renton,  master  carpenter,  Baltimore  &  Ohio  R.  R. 

Geo.  a.  Rodman,  foreman  B.  and  B.,  N.  Y.,  N.  H.  &  H.  R.  R. 

W.  B.  Rogers,  Supt.  B.  and  B.,  Chi.,  St.  Paul,  Minn.  &  Omaha  R.  R. 

F.  A.  Sherwin,  roadmaster,  Boston  &  Maine  R.  R. 
Chas.  a.  Sibley,  Supr.  bridges,  N.  Y.,  N.  H.  &  H.  R.  R. 

B.  R.  SiFFLER,  bridge  Engr.,  L.  S.  &  M.  S.  Ry. 

Geo.  F.  Swain,  Engr.  Mass.  R.  R.  Commission,  Boston,  Mass. 

C.  E.  Thomas,  Gen.  foreman  water  works,  Illinois  Central  R.  R. 
J.  D.  Upp,  master  carpenter,  Chicago,  Rock  Island  &  Pacific  Ry. 
J.  Van  Der  Hoek,  division  engineer,  Lehigh  Valley  R.  R. 
Fred  E.  Weise,  chief  clerk  B.  and  B.  Dept.,  C,  M.  &  St.  P.  Ry. 
E.  B.  Wilson,  Supr.  B.  and  B.,  N.  Y.  C.  &  H.  R.  R.  R. 
Kamper  Peabody,  Gen.  foreman  buildings,  N.  Y.  C.  &  H.  R.  R.  R. 
J.  G.  GossETT,  Gen.  foreman  B.  and  B.,  M.,  K.  &  T.  Ry. 
Edward  Rykenboer,  Supr.  of  buildings,  N.  Y.  C.  &  H.  R.  R.  R. 
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President. — You  have  heard  the  reading  of  the  report  of 
the  Committee  on  Applications  for  membership.  What  is 
your  pleasure? 

Mr.  Cummin. — I  would  like  to  ask  if  the  committee  has 
voted  favorably  on  these  names? 

President. — Yes,  sir,  they  have,  on  each  one. 

Mr.  Cummin, — I  move  that  the  assistant  secretary  cast 
one  ballot  for  all  the  names  just  read. 

Mr.  Montzheimer. — I  second  the  motion. 

President. — I  believe  that  motion  will  require  a  unani- 
mous vote.  Those  in  favor  of  the  motion,  please  so  manifest 
by  show  of  hands.  Those  opposed,  the  same.  The  motion 
prevails,  and  the  assistant  secretary  will  please  cast  the  bal- 
lot, as  directed. 

President. — I  hold  here  the  ballot  cast  by  the  assistant 
secretary,  and  I  declare  these  gentlemen  duly  elected  as 
members  of  this  Association. 

President. — The  next  order  of  business  is  the  president's 
address.  It  is  unnecessary  for  me  to  say  that  I  am  no 
speech  maker.  However,  if  you  will  kindly  bear  with  me^ 
I  will  offer  a  few  thoughts,  which  will  constitute  my  ad- 
dress.    (Applause.) 

President. — Ladies  and  Gentlemen,  Members  of  the  Asso- 
ciation of  Railway  Superintendents  of  Bridges  and  Build- 
ings :  We  have  gathered  here  this  morning  to  open  our  six- 
teenth annual  convention  in  this  beautiful,  old  and  historic 
City  of  Boston.  To  fully  appreciate  its  many  charms,  you 
must  know  it.  Visit  the  many  public  buildings  of  great 
historic  interest,  which  might  be  called  the  homes  of  organ- 
ized liberty  in  this  country.  Look  through  the  grand  and 
stately  structures  wherein  are  stored  many  of  the  finest 
works  of  science,  art  and  literature.  Walk  through  the  ele- 
gant and  spacious  parks,  and  roam  at  will  over  the  old  com- 
mon, celebrated  in  Revolutionary  times  as  being  free  for  all, 
and  which  today  has  no  **keep  off  the  grass '*  signs.  Few 
cities  of  this  country  have  such  a  wealth  of  pleasing  suburbs 
as  may  be  found  surrounding  Boston.     ^lany  of  these  are 
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teeming  with  historic  interest,  their  fine  old  streets  bordered 
with  magnificent  trees  and  lined  with  quaint  cottages  and 
commodious  old  colonial  residences,  w-hose  first  birthday 
occurred  long  before  that  of  the  great  American  Republic. 

It  is  pleasant  to  see  here  many  of  the  familiar  faces  of 
those  who  have  helped  to  make  this  Association  what  it  is 
today,  and  gladly  do  we  welcome  those  who  are  meeting 
with  us  for  the  first  time.  It  is  a  satisfaction  to  all  to  know 
that  this  Association  is  regarded  by  other  well-known  organ- 
izations, engaged  in  similar  lines  of  work,  as  a  factor  of 
merit  w^orthy  to  be  recognized  as  cooperative  workers  in 
carrying  forward  the  continual  improvements  in  the  execu- 
tion of  railroad  bridge  and  building  work. 

Formed  in  1891  by  a  few  progressive  men  who  believed 
there  was  a  need  of  such  a  society  for  the  benefit  of  busy 
workers  in  the  bridge  and  building  departments  of  the 
many  railroads  of  this  vast  country,  they  have  seen  it  grow 
from  an  experiment  to  an  institution  whose  membership 
represents  more  than  170,000  miles  of  railroad. 

While  this  Association  deals  with  engineering  problems 
in  many  lines,  it  has  some  distinctive  features  which  make 
it  of  especial  interest  and  benefit  to  those  who  supervise  the 
work  on  railroad  structures. 

One  of  the  topics  w^hich  has  always  aroused  a  lively  inter- 
est is  the  method  of  doing  work.  In  the  carrying  out  of 
work  of  any  considerable  importance,  it  is  self-evident  that 
there  can  be  but  one  best  way,  and,  in  the  saving  of  time 
and  money,  how  necessary  it  is  that  we  find  that  way. 

Often  the  erection  of  bridges  and  other  structures  of  im- 
portance can  be  given  but  scant  attention  by  those  at  the 
head  of  the  maintenance  of  way  department,  they  being  busy 
with  other  duties  and  cares;  this  is  left  entirely  with  the 
bridge  or  building  man,  and  it  becomes  highly  important 
that  he  be  proficient  in  his  line,  to  enable  him  to  have  the 
work  done  in  the  safest  and  best  manner,  at  the  minimum 
cost. 

I  think  all  will  concede  that  experience  is  the  best  edu- 
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cator,  and  next  to  this  is  the  experience  of  others,  and  this, 
perhaps,  can  be  made  available  in  no  better  way  than  by 
personal  discussions  in  which  are  brought  out  many  of  the 
details  showing  the  different  customs  in  vogue  with  various 
persons,  in  obtaining  similar  results,  and  as  a  rule  these  de- 
tails are  a  very  important  factor  in  the  successful  aud  eco- 
nomical execution  of  the  work  in  progress,  which  in  most 
cases,  however  important  the  structure,  is  but  an  aggregate 
of  detail. 

In  the  investigation  of  the  subjects  selected  for  reports 
and  discussion  there  is  no  one  who  gets  greater  and  more 
lasting  benefit  than  those  who  take  an  active  part  in  the 
work  of  the  committees,  making  a  careful  and  thorough 
study  of  the  subject  in  its  many  bearings  which  will  help 
them  to  make  a  creditable  report,  they  have  the-  data  so 
firmly  fixed  in  their  minds  that  it  is  readily  available  at  all 
times.  And  right  here  I  would  like  to  say  that  you  can 
assist  the  president  greatly  when  he  is  selecting  the  com- 
mittees, if  you  will  make  it  known  that  you  would  be  will- 
ing to  help,  as  he  is  much  in  need  of  workers  at  that  time. 

We  have  about  the  usual  number  of  reports  and  these 
show  a  careful  investigation  by  those  having  them  in  charge. 

Our  financial  condition  is  good,  we  having  a  substantial 
fund  in  the  hands  of  the  treasurer,  sufficient  for  ordinary 
contingencies,  and  all  bills  are  paid. 

There  have  been  two  meetings  of  the  Executive  Commit- 
tee during  the  year,  a  report  of  which  will  be  read  by  the 
secretarj'-. 

A  circular  letter,  calling  attention  to  the  benefits  of  mem- 
bership in  this  Association,  was  printed  and  sent  out  by  the 
Committee  on  Membership  to  a  large  number  who  were  eli- 
gible, but  not  members.  Several  applications  were  received 
as  a  result  of  this  letter. 

Death  has  invaded  our  membership  during  the  year  and 
parted  from  us  Mr.  T.  H.  Morgan,  who  was  on  the  Northern 
Division  of  the  Gulf,  Colorado  &  Santa  Fe  Railway  and 
located  at  Cleburne,  Tex. 
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While  our  Association  is  a  working  society  for  the  benefit 
of  workers,  it  has  its  pleasanter  and  more  social  side,  where 
its  members,  their  families  and  friends  meet,  when  many- 
enjoyable  hours  are  spent.  Firm  and  lasting  friendships 
are  made,  which  broaden  and  cheer  our  lives,  making  us 
stronger  and  better  fitted  for  our  vocation  and  citizenship. 

It  has  been  our  custom,  if  practicable,  to  spend  a  day  after 
the  close  of  the  convention  in  visiting  local  points  of  inter- 
est, and  many  of  you  remember  the  huge  furnaces,  rolling- 
mills  and  steel  and  iron-working  plants  in  and  around  Pitts- 
burg, with  an  output  of  astounding  magnitude. 

Our  Entertainment  Committee  have  arranged  for  a  trip, 
after  the  close  of  this  convention,  to  some  of  the  mamnwth 
textile  factories  of  Manchester,  N.  H.,  and  to  other  inter- 
esting places  on  our  way  to  the  Portsmouth  Navy  Yard  and 
York  Beach,  which  we  hope  the  excursion  will  be  a  pleasure 
and  benefit  to  all. 

In  closing,  I  thank  you  heartily  for  the  confidence  shown, 
and  the  honor  bestowed,  by  electing  me  president  of  this 
Association.  In  helping  to  carry  forward  the  work,  one 
becomes  more  than  ever  impressed  with  its  benefits  and 
possibilities,  and  I  would  share  with  you  this  wish:  May 
the  influence  of  the  Association  continue  to  widen  and  ex- 
tend, and  the  good  fellowship  of  its  members  never  grow 
less.     (Applause.) 

President. — I  think  the  next  action  in  order  will  be  the 
declaring  of  a  short  recess,  for  the  collection  of  dues  and 
to  permit  the  ladies  to  retire. 

Mr.  Cummin. — Mr.  President,  I  do  not  wish  to  be  on  the 
floor  all  the  time,  but  I  would  state  that  we  have  some 
badges  to  be  given  out  to  our  friends  and  guests,  and  I  wish 
to  say  to  them  in  this  connection  that  we  have  felt  a  little 
disappointed  with  the  badges  given  to  you  for  the  last  two 
or  three  years,  and  we  decided  to  try  to  improve  them.  We 
hope  there  is  a  change  for  the  better  in  those  which  we  pre- 
sent to  you  this  year.     If  there  is,  give  the  credit  of  it  to 
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the  Association ;  if  not,  lay  the  blame  on  the  committee,  of 
which  I  was  the  only  one. 

President. — I  would  like  to  call  your  attention  again  to 
the  cards  on  the  table  for  our  members  to  register  their 
names  upon,  and  the  names  of  the  road  which  they  repre- 
sent. We  have  also  cards  for  visitors,  and  we  wish  them  to 
be  sure  and  register  their  names  also.  I  will  now  declare 
a  short  recess. 

A  short  recess  was  thereupon  taken  in  order  to  give  an 
opportunity  for  the  payment  of  annual  dues,  distribution 
of  badges,  etc.,  after  which  the  president  again  called  the 
meeting  to  order. 

President. — The  next  order  of  business  will  be  the  report 
of  the  secretarv. 

Secretary  Patterson  read  his  annual  report. 

REPORT   OF   SECRETARY. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

Gextlemex:  Your  secretary  submits  the  following  report  for 
the  year  ending  October  16,  1906.  After  a  successful  convention 
held  in  Pittsburg,  the  Association  adjourned  to  meet  in  Boston 
October  16,  1906.  The  proceedings  of  the  Pittsburg  convention' 
were  printed  and  distributed  as  usual  and  the  general  instructions 
of  the  Executive  Committee  have  been  carried  out.  Death  has 
entered  our  ranks  and  two  have  been  summoned  from  us,  our  wor- 
thy member,  Mr.  T.  H.  Morgan  of  the  Gulf,  Colorado  &  Santa  F6 
Railway,  and  Mr.  James  Brady  of  the  Chicago,  Rock  Island  and 
Pacific  Railway.  The  Obituary  Committee  will  make  proper 
mention  of  these  sad  events.  We  have  now  on  our  rolls  312  names 
of  members  and  about  thirty-four  new  applications,  and  the  Asso- 
ciation is  in  a  prosperous  condition.  I  wish  to  thank  the  mem- 
bers for  their  cotiperation,  also  our  advertising  patrons  for  their 
liberal  support  and  friendly  greetings. 

Financial. 

Cash  on  hand  at  the  last  report $156.31 

Cash  received  for  membership  fees  and  dues 592.12 

Cash  received   for  advertisements 1,372.95 

Cash  received  for  sale  of  books 8.74 

Total  receipts    :     $2,130.12 

Cr. 
By  cash  paid  out,  for  which  I  hold  vouchers $2,013.68 

Balance  on  hand $116.44 

S.  F.  Patterson, 
Secretary, 


f 


25 

President. — You  have  heard  the  report  of  the  secretary. 
What  is  the  pleasure  of  the  meeting  ? 

Mr.  Cummin. — I  move  that  it  be  referred  to  the  Audit- 
ing Committee. 

Motion  seconded  and  carried. 

President. — ^Next  in  order  will  be  the  report  of  the  treas- 
urer. 

Assistant  Secretary'  Lichty  read  the  report  of  the  treas- 
urer. 

REPORT  OF  THE  TREASURER. 

Lawrence,  Mass.,  October  15,  1906. 

To  the  Ofllcers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Gentlemen:  Your  treasurer  submits  the  following  report  for 
the  year  ending  October  16,  1906: 

Cash  on  hand  last  report : $761.18 

May  23,  1906,  donation  by  treasurer .87 

May  23,  1906,  interest  to  May,  1906 ' 25.06 

June  21,  1906,  received  from  secretary 200.00 

Total  on  deposit $987.11 

The  members  of  this  Association  may  think  it  strange  that 
your  treasurer  should  make  a  donation  of  87  cent<».  My  reason 
for  doing  this  was  that  when  I  received  the  funds  from  my  prede- 
cessor  there  was  $582.13.  Inasmuch  as  the  bank  will  not  receive 
any  deposit  less  than  $1,  I  have  carried  the  13  cents  long  enough. 
May  23,  1906,  I  put  the  87  cents  with  the  13  and  deposited  $1,  so 
that  I  would  not  have  to  report,  "Cash  on  hand,  13  cents." 

Yours  very  truly, 

C.  P.  Austin, 
Treasurer. 

President. — You  have  heard  the  reading  of  the  treas- 
urer's  report. 

^Ir.  A.  S.  ]\rarklev. — I  move  that  it  be  referred  to  the 
Auditing  Committee. 

President. — At  this  time  I  will  announce  as  members  of 
the  Auditing  Committee,  Messrs.  A.  Montzheimer,  R.  P. 
Mills  and  M.  Riney,  and  if  they  will  please  take  charge  of 
the  repoVts  of  the  secretary  and  treasurer,  we  will  await 
their  report  on  same. 

President. — ^Next  order  of  business  is  the  report  of  the 
Executive  Committee. 
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Secretary  Patterson  then  read  the  report  of  the  Execu- 
tive Committee. 

REPORT  OF  THE  EXECUTIVE  COMMITTEE. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Gentlemen:  The  committee  met  at  the  close  of  our  fifteenth 
annual  convention  at  Pittsburg,  Pa.,  and  outlined  the  work  for  the 
coming  year.  The  work  of  appointing  the  various  committees  was 
left  with  the  president,  and  later  he  issued  a  circular  giving  the 
names  of  the  committees  chosen.  The  secretary  was  instructed 
to  print  1,100  copies  of  the  Proceedings  of  the  Pittsburg  Conven- 
tion, and  to  arrange  with  Mr.  Steffens  to  assist  in  editing. 

Mr.  J.  H.  Cummin  was  appointed  a  committee  of  one  to  procure 
badges. 

No  further  business  appearing,  the  meeting  adjourned  to  the 
call  of  the  president. 

Agreeable  to  the  call  of  the  president,  the  Executive  Committee 
met  at  the  American  House,  Boston,  Mass.,  Monday  evening, 
October  15,  and  transacted  the  usual  routine  business,  and  dis- 
cussed the  subject  of  a  place  for  the  meeting  of  the  next  conven- 
tion, with  no  definite  decision  or  recommendation.  On  motion 
adjourned. 

S.  F.  Pattebsox, 
Secretary. 

President. — You  have  heard  the  reading  of  the  report  of 
the  Executive  Committee.     What  do  you  wish  to  do  with  it  ? 

Mr.  A.  S.  Markley. — I  move  that  the  report  be  accepted 
and  printed  in  the  regular  proceedings. 

President. — All  in  favor  of  that  motion,  please  manifest 
it  by  saying  **Aye."  Those  opposed,  **Nay.''  It  is  so 
voted. 

President. — We  will  now  proceed  to  the  hearing  of  the 
reports  of  committees  on  subjects  for  report  and  discussion. 

President. — Subject  number  one,  **  Concrete  Bridges  and 
Subways."  The  chairman  of  that  committee  is  G.  E. 
Hanks  of  the  Pere  Marquette  Railway  Company,  Saginaw, 
Mich.  The  secretary  informs  me  there  is  no  report  on  this 
subject.  If  there  is  nothing  to  be  heard  in  regard  to  this, 
we  will  pass  on  to  subject  number  two. 

Mr.  A.  S.  Markley. — Before  proceeding  further,  I  would 
like  to  ask  if  it  is  not  necessary  for  the  Nominating  Com- 
mittee to  be  appointed  at  this  time. 

Mr.  Cummin. — It  has  been  the  custom  to  appoint  the 
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Committee  on  Nominations,  and,  in  fact,  all  the  necessary 
committees,  as  early  as  possible,  and  I  think  it  might  be  well 
to  appoint  them  at  this  time,  so  that  they  may  have  an  op- 
portunity to  make  out  a  full  and  complete  report, — ^the  Aud- 
iting Committee,  Committee  on  Resolutions,  Nominating 
Committee,  etc. 

President. — Gentlemen :  I  would  announce  on  the  Nomi- 
nating Committee,  Messrs.  A.  S.  Markley,  W.  0.  Eggleston, 
J.  H.  Cummin,  B.  F.  Pickering,  C.  M.  Large ;  and  for  the 
Committee  on  Resolutions  I  will  appoint  J.  N.  Penwell,  J.  S. 
Lemond,  R.  H.  Reid. 

Mr.  Cummin. — I  notice  that  Mr.  Berg  is  on  the  Commit- 
tee on  Selection  of  Subjects.  I  went  to  his  office  to  learn  if 
he  were  coming  here  or  not,  but  he  stated  that  it  would  be 
impossible  for  him  to  be  at  this  meeting,  and  as  he  is  chair- 
man of  that  committee,  I  would. suggest  that  Mr.  Schall  of 
the  Lehigh  Valley  be  appointed  in  his  place. 

President. — I  would  be  pleased  to  appoint  Mr.  Schall  to 
represent  Mr.  Berg  on  the  Committee  on  Selection  of  Sub- 
jects. 

President. — ^We  will  now  listen  to  the  report  of  the  Com- 
mittee on  Memoirs,  which  the  assistant  secretary  will  please 
read. 

Report  read  by  Assistant  Secretary  Lichty. 

REPORT  OF  COMMITTEE  ON  MEMOIRS. 

Your  Committee  on  Memoirs  presents  herewith  memoirs  of  our 
deceased  members,  as  follows:  James  Brady,  who  died  August 
28,  1905,  and  Thomas  H.  Morgan,  who  died  May  5,  1906. 

H.  W.  Fletcheb, 
Committee. 
MEMOIR. 

James  Bbadt. 

James  Brady,  elected  a  member  of  this  Association  October  15, 
1895,  died  August  28,  1905.  James  Brady  was  born  at  Lindsay, 
Ontario,  from  which  place  when  a  mere  child  his  parents  removed 
to  New  York,  where  he  received  a  common  school  education,,  and 
early  in  life  learned  the  carpenter's  trade,  from  which  to  the 
building  of  wooden  bridges  was  a  most  natural  step  to  one  with 
his  capacity  and  inclinations. 

For  many  years  he  was  in  the  service  of  the  Boomer  Bridge 
Builoing  Company  and  their  successors  in  Chicago,  during  which 
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time  he  successfully  superintended  the  erection  of  many  Impor- 
tant structures  In  different  parts  of  the  United  States.  About 
the  year  1877  he  accepted  a  position  as  superintendent  of  bridges 
and  buildings  on  the  Keokuk  &  St.  Louis  line,  which  he  resigned 
in  1881  or  1882  for  a  similar  position  in  the  service  of  the  C,  R. 
I.  &  P.  Railway  Co.,  with  office  first  in  Washington  and  later  in 
Davenport,  Iowa.  He  filled  this  position  for  more  than  twenty 
years  with  much  credit  to  himself  and  to  the  satisfaction  of  his 
superiors  and  associates.  In  1903  he  became  a  member  of  the 
General  Construction  Co.,.  of  Iowa,  acting  as  superintendent 
thereof  until  early  in  January,  1905.  Mr.  Brady  was  at  all  times 
an  earnest,  efficient.  Industrious  and  conscientious  man.  He  was 
respected  by  his  employers  and  loved  and  admired  by  those  who 
worked  for  or  under  him.  He  was  a  devoted  husband  and  father. 
His  death  came  August  28,  1905.  He  was  conscious  to  the  end 
and  closed  his  eyes  surrounded  by  his  grief-stricken  family.  He 
is  mourned  and  respected  by  those  who  knew  him. 

MEMOIR. 
Thom.\s  H.  Morgan. 

Thomas  H.  Morgan,  elected  a  member  of  this  Association 
'October  18,  1904,  died  May  5,  1906,  aged  47  years. 

Mr.  Morgan  was  bom  in  Tennessee,  his  parents  removing  to 
South  Central  Missouri  when  he  was  quite  small.  He  worked  on 
the  A.,  T.  &  S.  F.  Railway  under  B.  Cross,  now  general  foreman 
Oklahoma  division.  He  was  appointed  general  foreman  of 
bridges  and  buildings  of  Illinois  section  of  the  Chicago  division 
about  1893,  and  held  that  position  until  November,  1901,  then 
going  to  the  G.,  C.  &  S.  F.  Railway,  Cleburne,  Tex.,  where  he  held 
the  same  position  until  the  time  of  his  death.  He  is  survlved^  by 
his  wife  and  two  daughters.  Mr.  Morgan's  genial  disposition,  and 
his  upright  and  honorable  character  won  for  him  many  friends. 

President. — You  have  heard  the  reading  of  the  report  of 
the  Committee  on  Memoirs.     What  is  your  pleasure? 

Mr.  Cummin. — I  move  that  it  be  received  and  spread  in 
full  on  the  records. 

Mr.  Montzheimer. — Second  the  motion. 

President. — All  in  favor  of  that  action,  pleaseisay  **Aye.'' 
The  motion  prevails. 

President. — We  will  now  listen  to  reports  of  committees 
on  subjects.  On  subject  number  one,  I  believe  there  is  no 
report.  Number  two,  *' Experience  and  Use  of  Concrete 
and  Timber  Piles."  The  chairman  of  that  committee  is 
Mr.  W.  H.  Finley  and  I  believe  that  none  of  the  committee 
are  present.  I  will  therefore  call  upon  our  assistant  sec- 
retary to  read  that  report. 
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President. — I  thought  we  had  a  report  on  that  subject, 
but  we  have  failed  to  find  it. 

President. — Next  in  order  will  be  number  three,  **  Con- 
crete Building  Constriiction/'  I  think  we  have  no  report 
on  that ;  the  secretary  so  states.  The  next  in  order  will  be 
number  four,  *' Method  of  Watering  Stock  in  Transit,''  and 
I  have  been  asked  to  defer  the  reading  of  that  until  this 
afternoon. 

President. — Next  will  be  number  five,  '*  Recent  Practice 
in  Cofferdam  Work,''  Mr.  Aldrich,  chairman.  I  will  ask 
him  to  give  a  brief  synopsis  of  that  report. 

Mr.  Aldrich. — I  think  the  report  has  been  printed  and 
«ent  out  to  nearly  all  the  members,  and  I  do  not  know  any- 
thing further  to  say  than  that  which  has  already  been 
printed  in  the  report. 

Mr.  Reid. — I  think  as  Mr.  Aldrich  does,  that  all  the  re- 
ports  that  are  printed  and  in  the  hands  of  the  members,  we 
should  pass  over  without  reading.  We  can  make  such  notes 
as  desired,  and  I  believe  where  we  have  printed  reports, 
unless  there  is  something  to  be  brought  out  in  addition,  that 
the  reading  of  the  reports  should  be  omitted.     (See  report.) 

President. — If  there  are  any  additional  reports,  we  will 
be  glad  to  hear  them.  Sometimes  we  have  supplementary 
reports  and  if  there  is  anything  of  the  kind  to  be  presented 
by  the  committees  we  will  be  glad  to  hear  them. 

President. — Next  is  number  six,  **^Iodern  Coaling  Sta- 
tions and  Cinder  Pits,''  chairman,  Mr.  J.  S.  Browne.  I 
think  that  committee  has  a  report  and  it  has  been  printed 
and  is  in  the  hands  of  the  members.  I  will  ask  ]\Ir.  Browne 
if  he  has  any  supplementary  report  to  make.     ( See  report. ) 

President. — ^Mr.  Browne  is  not  in  the  room,  and  if  there 
is  no  additional  report  to  be  made  on  this  subject  we  will 
pass  to  the  next  one,  which  is  number  seven,  **  Bumping 
Blocks  for  Passenger  and  Freight  Use,"  chairman,  A.  E. 
Killam  of  the  Intercolonial  Railway.  I  would  like  to  ask 
if  he  has  any  further  information  to  be  presented  on  the 
subject. 
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Mr.  Killam. — Mr.  President.  Since  I  issued  the  report  I 
have  received  a  good  many  replies  in  reference  to  the  sub- 
ject of  bumping  blocks,  but  they  did  not  give  very  much 
new  light  on  the  matter.  For  bumping  posts  they  appear 
to  favor  those  manufactured  by  the  Gibraltar  and  Ellis  com- 
panies. The  Ellis  is  used  on  the  Intercolonial  Railway 
altogether.  But  a  few  "days  ago  I  received  a  long  report 
from  Mr.  Higgins,  who  is  now  the  assistant  engineer  on  the 
Panama  Canal,  and  I  have  placed  it,  with  the  others.  I 
think  that  with  the  exception  of  this  one  letter,  all  has  been 
said  that  can  be  said  in  reference  to  this  subject. 

President. — Mr.  Killam,  perhaps  some  of  the  members 
would  like  to  have  that  additional  report  or  letter  read,  and 
I  will  ask  our  assistant  secretary  to  please  read  it. 

Supplementary  report  to  the  regular  report  read  by  As- 
sistant Secretary  Lichty.     (See  letter  and  report.) 

Mr.  Cummin. — I  would  like  to  ask  if  the  assistant  secre- 
tary did  not  make  a  slight  mistake  in  reading  the  second 
page,  where  the  gentleman  speaks  of  the  enormous  weight  of 
the  cars  of  fifty  to  one  hundred  tons.  I  know  we  now  have 
in  use  cars  of  fifty  tons'  weight,  but  I  have  never  seen  any 
of  one  hundred  tons. 

Mr.  Reid. — Mr.  Chairman,  there  are  cars  of  one  hundred 
tons'  weight.  We* get  them  over  the  Lake  Shore,  and  some 
of  one  hundred  and  fifty  tons'  weight.  Quite  a  good 
many  are  used  for  transporting  heavy  forgings,  steel,  etc. 

Mr.  Cummin. — I  have  not  seen  any  of  them  and  I  do  not 
wish  to  see  them. 

President. — ^You  have  heard  this  letter.  I  think  that 
completes  all  the  reports  on  the  regular  subject  for  discus- 
sion, and  we  will  now  turn  to  Committees  on  Standing  Sub- 
jects. The  first  one  is  **Pile  and  Frame  Trestle  Bridges." 
Mr.  Canty  of  the  Boston  &  Maine  Railroad  is  chairman,  and 
he  has  a  very  good  and  complete  report.     (See  report.) 

Mr.  A.  S.  Markley. — It  is  too  late  to  take  up  those  sub- 
jects now,  and  I  move  that  we  adjourn  till  2  o'clock  p.  m. 
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President. — All  those  in  favor  of  that  motion  will  please 
manifest  by  show  of  hands.  The  motion  prevails  and  we 
stand  adjourned  till  2  o'clock  p.  m. 

AFTERNOON  SESSION. 

Tuesday,  October  16,  1906. 

President. — Gentlemen:  It  is  now  past  2  o'clock  and  you 
will  please  come  to  order.  I  would  like  to  ask  the  members 
to  come  forward  and  fill  up  the  front  seats.  We  will  now 
proceed  with  our  regular  order  of  business.  I  think  for 
our  next  report  we  will  have  that  of  the  Auditing  Conmiit- 
tee,  to  be  read  by  the  assistant  secretary. 

REPORT  OF  AUDITING  COMMITTEE. 

To  the  Ofjlcera  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Secretary's  report: 

Cash  on  hand  last  report $156.31 

Received  during  the  year  for  dues  and  membership  fees.  592.12 

Received  for  sale  of  books 8.74 

Received  for  advertising 1,372.95 

Total    $2,130.12 

Disbursements: 
Expenses,  as  per  vouchers 2,013.G$ 

Balance  in  secretary's  hands,  October  16,  1906 $116.44 

Balance  in  hand  of  treasurer  same  date 987.11 

Cash  balance  on  hand $1,103.55 

Arthub  Montzheimer, 

M.  RiNEY, 

R.  P.  Mills, 

Auditing  Committee, 

President. — You  have  heard  the  report,  and  I  will  state 
that  this  does  not  include  the  membership  fees  or  dues  paid 
in  at  the  present  meeting. 

Mr.  Cummin. — I  move  that  it  be  received  and  spread  in 
full  on  our  minutes. 

Mr.  Montzheimer. — I  second  that  motion. 

President. — All    in    favor    of    that    motion    please    say 

Aye.'*     The  motion  prevails. 

8 
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Mr.  Cummin. — Allow  me  to  say  that  I  have  noticed  that 
our  secretary  is  not  present,  and  during  his  absence  I  would 
like  to  say  a  few  words.  I  think  about  three  fourths  of  the 
money  received  during  the  past  year  has  been  received 
from  advertising,  and  I  believe  I  am  safe  in  saying  that  our 
secretary  secured  fully  ninety  per  cent,  of  that  advertising. 
The  subject  of  properly  remunerating  our  secretary  has 
been  talked  over  by  the  Executive  Committee,  but  they  do 
not  believe  they  have  the  power  to  act,  according  to  our  con- 
stitution, and  they  concluded  that  the  matter  should  be 
brought  up  before  the  entire  convention,  and  I  know  you 
will  all  agree  with  me  that  the  old  saying,  the  ''laborer  is 
worthy  of  his  hire,"  applies  here,  and  I  move  that  the  salary 
of  the  secretary  of  this  Association  be  made  six  hundred  dol- 
lars per  year. 

Mr.  A.  S.  Markley. — I  second  the  motion. 

Motion  also  seconded  by  several  other  members. 

Mr.  Lichty. — For  the  benefit  of  those  members  not  in- 
formed in  regard  to  the  present  salary  of  our  secretary,  I 
would  state  that  I  think  it  is  four  hundred  dollars  per 
annum. 

President. — ^Are  there  any  further  remarks?  I  would 
like  to  say  that  I  have  been  associated  with  Mr.  Patterson 
for  the  past  year  and  I  personally  know  that  he  takes  a 
great  interest  in  the  work  and  also  that  the  work  requires 
a  great  amount  of  his  time,  and  he  has  handled  it  very  efS- 
ciently;  as  stated,  he  is  responsible  for  practically  all  the 
money  we  have  received  from  advertisements,  and  I  am  sure 
that  while  the  sum  mentioned  is  a  considerable  increase,  he 
has  earned  it.  It  has  been  stated  here  before  in  our  conven- 
tions, by  one  of  our  former  presidents,  that  he  had  noticed 
the  rise  and  fall  of  an  association  was  very  closely  connected 
with  the  efficiency  of  its  secretary,  and  we  all  think  we  are 
on  the  rise,  proving  conclusively  to  most  of  us  who  have 
had  actual  business  relations  with  the  secretary,  that  he  is 
worthy  of  more  than  he  is  receiving  at  the  present  time. 

Mr.  Lemond. — I  think  that  his  services  are  well  worth 
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«ix  hundred  dollars  a  year,  and  I  second  the  motion  heartily 
^nd  would  like  to  state  that  we  are  all  interested  in  this 
matter  and  if  every  member  of  this  Association  would  take  a 
little  time,  he  might  secure  a  few  advertisements.  I  went 
out  and  in  a  short  time  secured  two  or  three,  and  if  every 
member  would  do  the  same,  we  might  realize  a  good  deal 
more  money  from  that  source. 

President. — ^AU  in  favor  of  the  motion,  please  manifest 
by  a  show  of  hands.  It  is  unanimously  voted  that  the  secre- 
tary receive  the  increase  in  salary. 

Secretary  Patterson  (upon  re-entering  the  hall  and  being 
informed  of  the  action  of  the  Association)  said:  ** Allow 
me  to  say,  friends,  members  of  the  Association,  that  I 
appreciate  your  remarks  concerning  the  increase  in  my  sal- 
ary being  well  earned.  I  could  not  conscientiously  accept 
it,  if  I  did  not  feel  sure  that  you  realize  that  I  have  put  my 
very  best  effort  into  the  work.  The  prosperity  of  the  Asso- 
ciation is  a  matter  of  great  interest  to  me ;  my  heart  is  in 
the  work,  and  I  shall  endeavor  to  faithfully  fulfill  the 
requirements  of  the  office  with  which  you  have  so  long  hon- 
ored me.    I  thank  you. ' ' 

President. — Next  we  will  hear  the  report  of  the  Com- 
mittee on  Relief. 

Assistant  secretary  read  report  of  the  Committee  on  Re- 
lief. 

REPORT  OF  COMMITTEE  ON  RELIEF. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Your  Committee  on  Relief  which  was  appointed  at  the  last 
annual  meeting  is  glad  to  inform  you  that  during  the  past  year 
no  requests  for  relief  have  been  made. 

Arthub  Montzheimeb, 
J.  W.  Morgan, 
W.  A.  Rogers, 
Committee  on   Relief, 

President. — That  is  certainly  a  very  pleasing  report  to 
hear,  with  a  membership  of  something  over  three  hundred. 

Mr.  A.  S.  Markley. — ^I  move  the  report  be  received  and 
published  in  our  proceedings. 

Motion  seconded  and  carried. 
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President. — I  notice  the  next  regular  report  is  that  of 
**Pile  and  Frame  Trestle  Bridges."  Mr.  Canty,  the  chair- 
man, made  quite  an  extensive  report,  which  is  now  in  the 
hands  of  the  members,  but  I  would  like  to  ask  if  there  is 
anything  further  to  be  added  at  this  time. 

Mr.  Canty. — ^Nothing  especially,  Mr.  President,  except  to 
state  something  in  connection  with  Mr.  Killam's  report; 
that  we  received,  after  formulating  our  report,  a  good 
many  letters  from  the  different  members  and  as  practically 
all  these  contained  valuable  information  it  was  thought  it 
would  be  wise  to  include  these  in  the  appendix  to  the  re- 
port. Among  these  after  reports  received,  two  were  from 
prominent  members  from  New  Zealand,  which  were  very  in- 
teresting, and  I  think  will  add  considerable  value  to  our 
report.     ( See  reports. ) 

President. — The  next  is  subject  number  two,  **  Steel 
Bridges,"  Mr.  A.  0.  Cunningham,  chairman.  I  do  not 
think  there  is  any  report  on  it.  Mr.  Cunningham  is  not  in 
the  room  now.  Are  there  any  of  the  other  members  who 
have  anything  to  say  on  this  subject?  (No  report.)  If 
not  we  will  pass  on  to  the  next  subject,  number  three, 
** Buildings,"  Mr.  W.  B.  Causey  of  the  C.  &  A.  Ry.  Co., 
Bloomington,  111.,  chairman.  Not  heaM  from.  Are  there 
any  of  the  other  members  of  that  committee  present?  No 
report  on  this  subject,  and  none  of  the  members  being  pres- 
ent we  will  pass  to  the  next  report,  number  four,  **  Water 
Supply,"  Mr.  B.  M.  Hudson,  chairman.  Mr.  Hudson  is  not 
here,  but  one  of  the  other  members  of  that  committee,  Mr. 
H.  Rettinghouse,  is  present  and  I  will  ask  if  he  has  any- 
thing to  say,  as  I  believe  there  is  no  report. 

Mr.  Rettinghouse. — I  know  of  no  report.  I  remember  re- 
ceiving a  letter  from  Mr.  Hudson  inviting  some  correspon- 
dence, but  I  have  not  heard  anything  from  him  since. 

President. — If  no  report  is  made  on  this  subject  we  will 
pass  it  and  take  up  the  next,  number  five,  **Fire  Protec- 
tion," ]\rr.  George  W.  Andrews,  chairman.  He  is  not  here. 
We  have  a  report  on  this  subject,  however,  but  I  notice  one 
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of  the  other  members  of  that  committee  is  present,  Mr.  Zook, 
and  I  will  ask  him  if  he  knows  of  anything  to  be  added  to 
that  report. 

Mr.  Zook. — ^Mr.  President,  I  know  of  nothing  further 
ihan  what  is  embodied  in  the  report.     (See  report.) 

President. — ^The  next  is  number  six,* 'Fences,  Road  Cross- 
ings and  Cattle  Guards/'  Mr.  A.  Findley,  chairman.  No 
report,  and  I  think  none  of  the  members  of  the  committee 
are  present ;  if  they  are,  we  would  be  gad  to  hear  from  them 
if  they  have  anything  to  say ;  if  not,  we  will  pass  on  to  the 
next  subject,  number  seven,  *' Preservatives  for  Wood  and 
Metals,''  Mr.  F.  D.  Seal  of  the  Southern  Pacific,  West  Oak- 
land, Cal.,  chairman.  I  think  we  have  a  report  on  this  sub- 
ject. Are  any  of  the  members  of  that  committee  present? 
The  report  has  been  printed  and  is  now  in  your  hands. 
(See  report),  and  we  will  take  up  the  next  and  last  sub- 
ject, number  eight,  ** Records  and  Accounts,"  on  which 
there  is  no  report.  Mr.  R.  C.  Sattley  is  the  chairman.  If 
any  of  the  other  members  of  that  committee  are  present 
and  can*give  us  any  information  in  regard  to  their  sub- 
ject, we  will  be  glad  to  hear  it. 

Mr.  Lemond. — I  have  no  information,  Mr.  President,  as 
I  have  never  heard  from  the  chairman  or  any  of  the  mem- 
bers of  the  committee.     I  presume  nothing  has  been  done. 

President. — I  received  a  letter  early  in  the  season  from 
Mr.  Sattley,  stating  that  he  hoped  to  be  able  to  prepare  a 
report  and  I  presume  he  has  some  very  good  reason  for  not 
doing  so. 

Mr.  Lichty. — I  am  of  the  opinion  that  we  will  hear  from 
liim  before  the  close  of  the  meeting. 

President. — ^We  will  be  glad  to. 

« 

President. — I  think  at  this  time  I  will  take  the  opportun- 
ity to  appoint  on  the  Obituary  Committee,  ilr.  Perry,  Mr. 
Noon  and  Mr.  Riney. 

President. — I  think  we  have  now  completed  the  list  of 
subjects.  The  next  action  in  order  will  be  the  discussion  of 
last  year 's  subjects.     I  believe  that  is  the  regular  order,  or 
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which  do  you  wish  to  discuss  first,  the  reports  of  this,  or  of 
last  year  ? 

Mr.  Cummin. — I  think  it  would  be  much  better  to  take 
the  subjects  of  this  year  and  go  over  them  thoroughly;  if 
we  have  any  time  left,  we  can  go  back  to  last  year's  reports- 
President. — ^Perhaps  that  would  be  a  good  business  policy. 
We  will  take  up  the  discussion  then  of  this  year's  subjects, 
and  the  first  is  subject  number  one,  **  Concrete  Bridges,. 
Arches  and  Subways.''  There  is  no  report  on  this  subject,, 
which  enhances  the  need  of  a  good  discussion.  I  certainly 
think  there  are  very  few  members  here  who  have  not  had. 
more  or  less  to  do  with  concrete  arches,  culverts  and  sub- 
ways, and  if  they  will  give  us  the  benefit  of  their  experi- 
ence it  will  be  of  value  and  interest  to  all.  (See  discussion 
on  subject  number  one.) 

President. — The  next  subject  to  be  taken  up  is  number 
two,  *' Experience  and  Use  of  Concrete  and  Timber  Piles," 
Mr.  W.  H.  Findley,  chairman.  There  is  no  report  on  this- 
subject.  Has  anyone  anything  to  say?  (See  discussion  on 
subject  number  two.)  ^ 

President. — *  *  Concrete  Building  Construction ' '  is  the 
next  subject,  number  three,  on  which  there  is  no  report. 
Has  anyone  anything  to  say  on  this  subject?  (See  discus- 
sion on  subject  number  three.) 

Mr.  A.  S.  Markley. — I  move  that  we  now  adjourn  until 
10  o'clock  tomorrow  morning. 

President. — If  there  is  no  objection  to  this,  the  meeting- 
will  be  adjourned  until  10  o'clock  tomorrow  morning. 

MORNING  SESSION. 

Wednesday,  October  17,  1906. 

President. — The  time  has  arrived  for  the  opening  of  our 
session,  and  the  first  action  in  order  will  be  to  take  up  again 
subject  number  two,  **  Experience  and  Use  of  Concrete  and 
Timber  Piles. ' '  We  had  some  discussion  on  this  subject 
last  evening,  and  perhaps  some  of  the  gentlemen  here  would 
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like  to  make  some  further  remarks  concerning  it,  or  to  ask 
some  questions. 

Mr.  Parker.— rBefore  starting  on  the  deliberations  of  this 
session,  I*  would  like  to  ask  the  members  to  speak  loud,  and 
distinctly  enough  to  be  plainly  heard  all  over  the  room. 
The  object  of  this  convention  is  to  gather  information  one 
from  another,  and  I  am  sure  it  will  help  us  a  good  deal  if 
we  speak  so  as  to  be  heard  distinctly,  and  it  will  tend  to 
make  the  meeting  much  more  interesting. 

President. — ^We  will  be  glad  to  have  you  bear  in  mind  Mr. 
Parker's  remarks.  (See  continuation  of  discussion  on  sub- 
ject number  two.) 

President. — Subject  number  three,  **  Concrete  Building 
Construction,"  is  now  open  for  discussion,  gentlemen. 
There  is  no  report  on  this  subject ;  will  you  have  a  further 
discussion  on  the  same?  We  have  already  had  quite  a 
lengthy  discussion  on  **  Concrete  Bridges,  Arches  and  Sub- 
ways.'' We  had  no  report  on  that  subject,  and  perhaps  we 
could  have  something  of  a  discussion  on  this.  If  any  of  the 
members  have  had  any  experience  in  regard  to  same,  or  de- 
sire to  ask  questions,  we  would  like  to  hear  from  them. 
(See  continuation  of  discussion  on  subject  number  three.) 

President. — Gentlemen,  we  are  now  ready  to  take  up 
subject  number  four,  ''Methods  of  Watering  Stock  in 
Transit."  There  is  a  printed  report  on  this  subject  by 
Mr.  J.  H.  Penwell,  the  chairman,  who  also  has  some  supple- 
mentary letters  bearing  on  the  same.  Mr.  Penwell  is  at 
the  present  time  ill  in  his  room  here,  so  I  will  ask  our  assist- 
ant secretary,  Mr.  Litchy,  to  read  the  letters.  (See  letters 
on  the  subject  which  constituted  the  supplementary  report 
on  subject  number  four.) 

President. — Gentlemen,  you  all  have  a  report  on  subject 
number  four  in  your  possession,  and  we  will  now  be  pleased 
to  listen  to  any  remarks  that  you  have  to  make  on  this  sub- 
ject.    (See  discussion  on  subject  number  four.) 

President. — The  next  subject  to  be  taken  up  is  number 
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five,  ** Recent  Practice  in  Coffer  Dam  Work."  (See  dis- 
cussion on  subject  number  five.) 

President. — Our  next  subject  is  number  six,  **  Modern 
Coaling  Stations  and  Cinder  Pits,''  Mr.  J.  S.  Bl-ov^ne,  chair- 
man. There  is  a  printed  report  here  on  this  subject ;  also 
quite  a  collection  of  blue  prints.  Mr.  Browne,  the  chair- 
man, suggests  that  inasmuch  as  this  report  is  not  as  com- 
plete as  it  might  be  that  it  be  continued  as  one  of  our  sub- 
jects for  another  year,  if  it  is  thought  advisable.  (See  dis- 
cussion on  subject  number  six.) 

President. — Our  assistant  secretary,  Mr.  Lichty,  would 
like  to  read  some  communications  which  he  has  received. 

Mr.  Lichty. — Gentlemen,  we  have  two  reports  which  I 
would  like  to  read  at  this  time;  the  first  one  is  the  report 
of  the  Committee  on  Selection  of  Subjects. 

REPORT  OF  COMMITTEE  ON  SELECTION  OF  SUBJECTS. 

Boston,  Mass.,  October  17,  1906. 

To  the  President  and  Members  of  the  Association  of  Railway 
Superintendents  of  Bridges  and  Buildings: 

Your  Committee  on  Selection  of  Subjects  presents  the  foHow- 
ing  report  on  questions  to  be  submitted  for  next  year's  work. 

Number  one.  Experience  in  concrete  bridges,  arches  and  sub- 
ways. 

Number  two.  Concrete  building  construction. 

Number  three.  Experience  as  to  expansion  and  contraction  of 
long  concrete  walls,  either  reinforced  or  plain  concrete. 

Number  four.    Action  of  sea  water  on  concrete: 

(a)  Concrete  made  in  the  air  and  sunk  into  sea  water. 

(b)  Concrete  deposited  direct  into  sea  water. 

Number  five.  Recent  experience  In  the  use  of  wooden  and 
asbestos  smoke  jacks  for  engine  houses. 

Number  six.  Combination  fastenings  and  locks  for  rolling  and 
sliding  doors  on  freight  houses  and  other  buildings. 

Number  seven.  Construction  of  towers  and  guides  for  lights 
on  drawbridges. 

Number  eight.  Recent  experience  In  protecting  steel  railroad 
bridges  against  the  action  of  brine  from  refrigerator  cars. 

F.  E.  SCHALL, 

W.  M.  Clabk, 
J.  H.  Cummin, 
Committee. 

Mr.  Lichty. — The  second  report  I  have  is  the  report  of 
the  Nominating  Committee. 
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REPORT   OF  COMMITTEE   ON  NOMINATIONS. 

Boston,    Mass.,    October    17,    1906. 

To  the  Officers  and  Members  of  the  Association  of  Railway  Super- 
intendents of  Bridges  and  Buildings: 

Your  Committee  on  Nominations  submits  the  following  report 
for  officers  for  the  ensuing  year: 
For  President — J.  H.  Markley. 

First  Vice-President— R.  H.  Reid. 

Second  Vice-President — J.  P.  Canty. 

Third  Vice-President — H.  Rettinghouse. 

Fourth  Vice-President— F.  E.  Schall. 

Secretary — S.  F.  Patterson. 

Treasurer — C.  P.  Austin. 

Executive  Members — W.  O.  Eggleston,  A.  E.  Killam,  J.  S. 
Leraond,  C.  W.  Richey,  H.  H.  Eggleston,  B.  J.  Sweatt. 

A.  S.  Markley, 
J.  H.  Cummin, 
C.  M.  Labge, 

W.  O.  Eggleston, 

B.  F.  Pickering, 

Committee. 

President. — It  is  not  necessary  to  take  any  action  on  these 
papers  at  this  time,  as  they  will  come  up  again  later. 

The  assistant  secretary  then  read  a  letter  from  Mr. 
George  J.  Akers,  under  date  of  October  16,  1906,  stating 
that  Captain  Sanborn  of  the  South  Station  terminal  tenders 
an  invitation  to  the  Association  as  a  bodv  to  visit  the  South 
Station  terminal  and  the  Sherzer  lift  bridge ;  also  to  inspect 
two  Fairbanks  gasoline  motor  cars. 

Mr.  Cummin. — I  move  that  the  thanks  of  this  Association 
be  extended  to  this  gentleman,  and  also  that  he  be  notified 
by  oui*  secretary  that  under  the  circumstances,  it  is  impos- 
sible for  us  to  accept  the  invitation. 

Mr.  A.  S.  Markley. — I  second  that  motion. 

President. — All  in  favor  of  that  motion  please  say 
**Aye.''     The  ayes  have  it. 

President. — As  these  gentlemen  have  shown  us  consider- 
able attention  since  our  coming  here,  and  as  it  will  be  impos- 
sible for  us  to  accept  their  invitation  to  go  in  a  body,  I  will 
be  very  glad  if  any  who  can,  will  go  individually. 

Mr.  Lichty  then  read  a  number  of  letters  of  regret  from 
members  who  were  unable  to  be  present.  Also  a  special 
letter  from  ]Mr.  O.  J.  Travis,  as  follows : 
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Denver,  Col..  September  28,  1906. 
My  Bear  Mr.  Patterson: 

I  regret  very  much  that  I  cannot  attend  the  meeting  of  the 
Association  in  Boston  next  month.  I  had  hoped  to  be  able  to 
attend  at  least  one  more  meeting  before  retiring  from  the  bridge- 
and  building  business,  but  probably  I  will  not  be  able  to  do  so.  I 
am  hoping  to  permanently  retire  from  railroad  work  sometime 
early  next  year,  at  the  farthest.  I  would  have  been  glad  to  have 
met  with  all  our  old  friends  and  members,  and  also  to  have  made 
the  acquaintance  of  our  many  new  ones,  all  of  whom  I  know  are 
working  zealously  in  the  cause  of  the  Association. 

I  hope,  however,  that  the  next  meeting  will  take  place  in  that 
young  city  of  the  Pacific  coast,  Seattle,  and  that  then  I  will  be 
able  to  meet  with  you.  With  best  wishes  for  the  continued  suc- 
cess of  the  Association  and  kindliest  personal  regards  to  you  and 
all  the  friends,  I  am,  sir. 

Yours  very  truly, 

O.  J.  Travis. 

Mr.  Cummin. — Inasmuch  as  this  comes  from  the  first 
president  of  this  Association,  I  move  that  our  secre- 
tary be  instructed  to  express  to  Mr.  Travis  our  sincere 
regret  concerning  his  inability  to  be  with  us  here  in  Boston. 
He  was  the  organizer  of  the  Association,  and  the  first  presi- 
dent. 

Mr.  A.  S.  Markley. — I  second  the  motion. 

President. — Gentlemen,  you  all  understand  the  motion^ 
and  as  many  as  are  in  favor  of  it  say  **Aye,"  contrary 
**Nay."     The  motion  prevails. 

Mr.  Cummin. — I  move  that  we  adjourn  until  two  o'clock. 

President. — If  there  is  no  objection  the  meeting  stands- 
adjourned  until  two  o'clock  this  afternoon. 

AFTERNOON  SESSION. 

Wednesday,  October  17,  1906. 

Meeting  called  to  order  at  two  o'clock  p.  m.  by  President 
Sheldon. 

President. — I  think  our  last  subject  discussed  before  we 
adjourned  for  lunch  was  number  six,  ** Coaling  Stations"; 
the  next  will  be  number  seven,  **  Bumping  Blocks  for  Pas- 
senger and  Freight  Car  Use."  We  have  a  printed  report 
on  that  subject.     (See  report.)     Mr.  A.  E.  Killam  is  chair- 
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man  of  that  committee,  and  we  will  be  glad  to  have  him- 
open  the  discussion.     (See  discussion  on  subject  numbft*- 
seven,  **  Bumping  Blocks  for  Passenger  and  Freight  Car 
Use/') 

Mr.  Reid. — ^Mr.  President,  I  would  like  to  present  the 
question  in  regard  to  the  roller  lift  bridge,  and  the  motor- 
cars, which  the  Fairbanks  people  have  sent  here.  In  talk- 
ing to  some  of  the  members,  the  suggestion  was  made  that 
we  follow  the  same  plan  as  we  did  this  morning  in  visiting 
the  concrete  pile  work,  and  I  would  suggest  that  we  try  to 
arrange  to  go  down  there  at  eight  o'clock  tomorrow  morn- 
ing, that  is,  to  the  South  Terminal  station.  As  these  parties- 
have  gone  to  some  trouble  and  to  some  expense  in  bringing 
those  motor  cars  here,  and  as  they  are  matters  of  interest  to 
all  of  us,  and  I  should  be  very  glad  to  see  both  the  roller 
lift  bridge  and  the  motor  cars,  etc.,  and  I  move  that  we  see 
some  of  these  people  who  are  familiar  with  the  location  and 
leave  here  at  eight  o'clock  tomorrow  morning. 

Mr.  Cummin. — I  second  the  motion. 

Motion  pervailed. 

President. — As  we  have  now  finished  the  discussion  on' 
the  regular  committee  reports  for  this  year,  the  next  sub- 
jects to  come  before  the  convention  are  the  committee 
reports  on  standing  subjects,  which  are  continued  from 
year  to  year.  The  first  is  subject  number  one,  *'Pile  and 
Frame  Trestle  Bridges."  Mr.  Canty,  the  chairman  of  this 
committee,  has  a  very  good  printed  report,  which  is  now  in 
the  hands  of  the  members,  and  I  will  ask  Mr.  Canty  if  he 
has  anything  further  to  say  in  the  way  of  supplementary 
remarks.  (See  discussion  on  subject  number  one,  **Pile 
and  Frame  Trestle  Bridges.") 

President. — ^We  will  now  take  up  the  next  subject,  which 
is  number  two,  ** Steel  Bridges."  Mr.  A.  0.  Cunningham 
is  chairman  and  there  is  no  report.  Have  you  anything  to 
say  in  regard  to  this  subject?  (See  discussion  on  subject 
number  two.) 

President. — ^We   will   now   take   subject   number  three,. 
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**^uildings."  No  report  has  been  made  on  that  subject  by 
the  committee,  either  this  or  last  year.  I  think  it  has  now 
been  carried  over  for  two  years.  Has  anyone  anything  to 
say  in  regard  to  it?  I  think  none  of  the  members  on  that 
committee  are  present.  Mr.  W.  B.  Causey  was  the  chair- 
man. If  there  is  nothing  tb  be  said  on  this  subject,  we  will 
pass  on  to  the  next,  number  four,  ** Water  Supply."  No 
discussion  on  subject  number  three,  ''Buildings.'' 

President. — Gentlemen,  we  will  now  take  up  subject  num- 
ber four,  ** Water  Supply."  Mr.  B.  M.  Hudson  is  chair- 
man. Mr.  Hudson  is  not  here;  ^Ir.  Rettinghouse  and  Mr. 
Riney  are  present.  Have  either  of  these  gentlemen  any 
information  to  give  on  this  subject,  or  any  of  the  other 
members  anything  to  say  regarding  it?  (See  discussion 
on  subject  number  four,  ** Water  Supply.") 

President. — If  there  is  nothing  further  to  be  said  on  the 
subject  of  "Water  Supply,"  we  will  pass  on  to  the  next 
subject,  **Fire  Protection,"  Mr.  George  W.  Andrews,  chair- 
man. (See  report.)  Mr.  Zook,  have  you  anything  further 
to  say  on  this  subject? 

Mr.  Zook. — No,  sir ;  I  have  nothing  further  to  say. 

President. — We  shall  be  glad  to  hear  any  discussion  on 
the  matter  of  fire  protection,  if  you  desire  to  discuss  the 
report.  If  there  is  nothing  to  be  said  on  this  we  will  pass 
on  to  the  next.  (No  discussion  on  subject  number  five. 
Fire  Protection.") 

President. — We  will  now  take  up  subject  number  six, 
Fences,  Road  Crossings  and  Cattle  Guards. ' ' 

Mr.  Aldrich. — Mr.  President,  before  we  take  up  the  next 
subject,  if  it  is  in  order,  I  have  a. matter  that  I  would  like 
to  bring  before  the  convention  at  this  time,  a  great  affliction 
has  befallen  one  of  our  members.  Mr.  Keen  has  lost  his 
wife.  He  is  seventy-six  years  old,  and  I  think  if  our  secre- 
tary would  write  him  a  letter  of  sympathy  that  it  would  be 
very  pleasing  to  him,  and  I  make  that  as  a  motion. 

Mr.  Cummin.. — Second  the  motion. 

Motion  prevailed. 
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President. — We  will  now  proceed  with  subject  number 
seven, '  *  Road  Crossings,  Cattle  Guards, ' '  etc.  This  is  quite 
a  broad  field  with  some  of  the  railroad  companies,  at  least  I 
know  it  is  with  us.  All  highway  bridges  are  chargeable 
under  that  head  on  our  line ;  I  do  not  know  how  it  is  with 
the  other  companies, 

Mr.  Lichty. — I  would  like  to  hear  a  discussion  on  cattle 
guards,  and  I  wish  to  know  what  the  different  members 
consider  the  best  cattle  guard.  (See  discussion  on  subject 
number  seven,  **  Fences,  Road  Crossings,  and  Cattle 
Guards.'') 

President. — We  are  now  ready  to  take  up  the  next  sub- 
ject, which  is  number  seven,  **  Preservatives  for  Wood  and 
Metals.''  Mr.  F.  D.  Beal  is  chairman.  None  of  the  mem- 
bers of  that  committee  are  present,  but  this  is  a  very  im- 
portant subject,  as  the  price  of  timber  is  rapidly  increasing. 
(See  discussion  on  subject  number  seven,  ** Preservatives* 
for  Wood  and  Metals.") 

President. — We  are  now  ready  to  take  up  subject  num- 
ber eight,  ** Records  and  Accounts."  Mr.  R.  C.  Sattley  is 
chairman.     (No  report.) 

Mr.  Cummin. — The  Maintenance  of  Way  Association 
have  a  standing  committee  on  the  subject  of  records  and 
accounts.  It  is  a  clerical  subject,  and  I  do  not  think  it 
would  be  advisable  for  the  members  of  this  Association  to 
discuss  it.  I  think  it  would  be  a  good  idea  to  drop  that 
subject  from  our  list.    . 

Mr.  A.  S.  Markley. — The  auditor  is  the  person  who  veri- 
fies all  these  accounts,  etc.,  that  is,  when  it  comes  to  account- 
ing  for  the  amount  expended  in  the  maintainance  of  way 
department. 

Mr.  Eggleston. — I  move  that  we  drop  this  subject  at  once. 

Mr.  Cummin. — Second  the  motion. 

President. — All  those  in  favor  of  dropping  this  subject 
will  say  **Aye."  Motion  is  carried.  I  think  that  completes 
all  the  subjects  for  discussion. 
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Mr.  Eggleston. — I  move  that  we  adjourn  till  ten  o'clock 
tomorrow  morning. 

Mr.  Markley. — Second  the  motion. 

President. — ^We  now  stand  adjourned  till  ten  o'clock 
tomorrow  morning. 

MORNING  SESSION. 

Thursday,  October  18,  1906. 

President. — Gentlemen,  you  will  please  come  to  order. 
•Our  time  is  limited  and  we  have  a  great  deal  to  do.  I 
think  we  finished  the  discussion  of  all  our  reports  last  even- 
ing and  the  next  matter  in  order  will  be  unfinished  business. 

President. — If  there  is  no  unfinished  business  to  come 
before  the  meeting  at  this  time,  we  will  take  up  the  reports 
of  committees.  We  have  the  report  of  the  Committee  on 
Selection  of  Subjects,  which  has  not  yet  been  adopted. 
Assistant  Secretary  Lichty  read  the  report  of  the  Com- 
mittee on  Subjects  for  investigation  for  next  year's  work. 
(See  report  previously  read  by  Mr.  Lichty.) 

President. — ^You  have  heard  the  reading  of  the  report. 
•  Gentlemen,  what  is  your  pleasure  ? 

Mr.  KiUam. — I  move  the  adoption  of  the  report. 

Mr.  Cummin. — Second  the  motion. 

President. — ^All  those  in  favor  of  the  motion  please  mani- 
fest by  show  of  hands.     It  is  "so  voted. 

Mr.  Cummin. — I  move  that  the.  following  standing  sub- 
jects be  eliminated  from  the  list:  The  second  one,  ** Steel 
Bridges";  number  three,  '* Buildings,'^  and  the  eighth  sub- 
ject, ** Records  and  Accounts." 

Mr.  Markley. — I  second  the  motion. 

President. — You  have  heard  the  motion  made  and  sec^ 
onded  that  we  eliminate  steel  bridges,  buildings,  and  records 
and  accounts  from  our  subjects.  Are  there  any  remarks 
to  be  made ;  if  not,  all  those  in  favor  of  that  motion  please 
so  manifest  by  a  show  of  hands.  Those  opposed  to  the  same. 
It  is  so  voted. 


45 

President. — I  understand  the  other' subjects  remain  as 
they  are. 

President. — ^We  will  now  hfear  the  report  of  the  Obituary 
/Committee. 

The  report  of  the  Obituary  Committee  was  read  by  the 
assistant  secretary : 

REPORT   OF  OBITUARY  COMMITTEE. 

It  has  been  the  will  of  God  to  take  from  our  number  two  of 
the  faithful  members  of  our  Association,  thus  reminding  us  of 
the  uncertainty  of  life  and  the  importance  of  being  prepared  for 
death;  therefore  be  It 

Resolved,  That  we  as  an  Association  sincerely  mourn  the  loss 
of  these  beloved  brothers:  T.  H.  Morgan  and  James  Brady. 

Resolvedj  That  the  sympathy  of  this  Association  be  tendered 
the  widows  and  families  of  these  deceased  brothers  by  the  secre- 
tary and  that  a  copy  of  these  resolutions  be  printed  in  full  in  our 
proceedings  and  also  a  copy  forwarded  to  the  respective  families 
•of  the  deceased. 

C.    A.    LiCHTY, 

A.  E.  KiiXAM, 
Committee, 

President. — Gentlemen,  you  have  heard  the  report  of  the 
Obituary  Committee. 

Mr.  Cummin. — I  move  that  we  adopt  the  resolutions  as 
Tead. 

President. — It  is  so  voted. 

President. — The  report  of  the  Committee  on  Resolutions 
is  not  quite  ready.  Is  there  any  new  business  to  come 
l)ef  ore  the  meeting  ? 

Mf.  Lichty. — ^Mr.  President,  I  would  like  to  call  the 
attention  of  the  meeting  to  the  accident  which  befell  our 
worthy  friend,  who  has  been  a  member  of  our  Association 
for  a  number  of  years,  Mr.  John  Schwartz,  of  the  Chicago, 
St.  Paul,  Minneapolis  &  Omaha  System,  Emerson,  Neb. 
Last  year  he  met  with  an  accident,  which  caused  him  to  lose 
one  of  his  legs,  and  he  and  his  family  are  in  very  straitened 
-circumstances.  He  has  for  a  long  time  been  aflBicted  with 
Bright 's  disease.  He  writes  a  very  touching  letter  to  our 
secretary,  saying  that  he  will  not  be  able  to  keep  up  his 


46 

dues,  and  he  would  like  to  be  remembered  to  the  members  of 
the  Association,  etc.  I  think  we  should  make  him  a  life 
member,  and  I  would  like  to  have  some  one  make  a  motion  to 
that  effect. 

Mr.  Killam. — I  move  that  Mr.  Schwartz  be  made  a  life 
member  of  this  association.^ 

Mr.  Cummin. — I  second  the  motion,  with  the  suggestion 
that  our  secretary  be  instructed,  when  he  notifies  Mr. 
Schwartz  of  his  election  to  life  membership,  that  he  also 
tender  the  sympathy  of  the  members  of  this  Association  to 
him  in  his  affliction. 

Mr.  President. — Gentlemen,-  you  have  heard  this  motion, 
that  Mr.  John  Schwartz  be  elected  a  life  member  of  this 
Association,  with  all  its  privileges,  and  that  our  secretary 
be  instructed  to  write  a  letter  of  condolence  sympathizing 
with  him  in  his  trouble.  All  those  who  favor  that  motion, 
please  say  aye,  contrary'  nay.     It  is  so  ordered. 

Mr.  Cummin. — While  the  Committee  on  Resolutions  are 
completing  their  report,  I  move  that  we  take  up  the  matter 
of  location  of  our  next  meeting. 

President. — It  is  moved  that  we  now  take  up  the  subject 
of  place  of  the  next  meeting.  All  that  favor  that  motion, 
please  say  **Aye,''  those  opposed  **Xay."     It  is  so  ordered. 

Mr.  Cummin. — I  move  that  a  committee  of  three  be 
appointed  on  the  subject  of  transportation,  consisting  of 
Messrs.  Montzheimer,  Lichty  and  Rettinghouse. 

Mr.  A.  S.  Markley. — I  second  that  motion. 

President. — Are  there  anv  remarks  to  be  made  T 

Mr.  Large. — Would  it  not  be  well  to  distribute  this  com- 
mittee around  through  the  different  sections  of  the  country  ? 

Mr.  Cummin. — ^^Ir.  Large,  I  will  say  that  the  letters  sent 
by  that  committee  to  the  officials  of  the  different  railroads 
will  be  signed  by  the  chairman  of  that  committee.  All  the 
letters  will  naturally  come  from  him. 

Mr.  Killam. — I  think  that  it  would  be  necessary  for  a 

1  Mr.  Schwartz  died  April  7,  1906.     iDformation  received  after  convention 
adjoamed. 
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committee  of  that  kind  to  be  near  eaeh  other,  so  that  they 
could  consult  together  when  necessary. 

Motion  seconded  and  carried. 

President. — ^We  are  now  ready  to  take  up  the  report  of 
the  Committee  on  Resolutions-  and  will  have  it  read  by 
Assistant  Secretary  Lichty. 

REPORT  OP  COMMITTEE   ON  RESOLUTIONS. 

Boston,  Mass.,  October  19,  1906. 

Your  Committee  on  Resolutions  respectfully  submit  the  follow- 
ing report: 

Resolved,  That  the  thanks  of  this  Association  are  hereby  ten- 
dered to  the  railroads,  the  Pullman  and  other  companies,  indi- 
vidually and  collectively,  in  appreciation  of  the  courtesies  ex- 
tended in  connection  with  our  sixteenth  annual  convention. 

To  the  Boston  &  Maine  Railroad,  for  providing  special  trains 
for  trips  to  textile  mills,  navy  yard,  York  Beach,  Boston  ter- 
minals, etc. 

To  President  Lucius  Tuttle  of  the  Boston  &  Maine  Railroad, 
for  his  opening  address. 

To  President  Eliot  and  faculty  of  Harvard  University  for  their 
hospitable  entertainment;  and  Professor  Swain  for  his  interest- 
ing address. 

To  the  various  manufacturing  and  construction  companies  in 
Boston  for  their  courtesies. 

To  Admiral  Meade,  of  the  U.  S.  navy,  for  courtesies  shown  at 
Portsmouth  navy  yard. 

To  the  Boston  dailies  and  technical  journals  for  reports  of  the 
meeting  of  the  convention. 

To  the  various  manufacturing  firms  and  supply  houses,  who 
made  exhibits  at  the  convention  ^nd  assisted  so  generously  in 
the  entertainment  of  the  members  and  th.eir  ladies. 

J.  N.  Penwell,, 
R.  H.  Reid, 
J.  S.  Lemond, 

Committee, 

Mr.  Clark. — I  move  the  report  be  adopted. 

Mr.  Cummin. — Second  the  motion. 

President. — All  in  favor  of  that  motion,  please  so.  mani- 
fest by  saying  '*Aye,''  those  opposed  **Nay."  The  motion 
prevails,  that  we  adopt  the  report  of  the  Committee  on 
Resolutions. 

President. — We  are  ready  to  receive  nominations  for  the 
place  in  which  to  hold  our  next  convention. 
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Mr.  Kettinghouse. — I  place  in  nomination  the  City  of 
Milwaukee,  Wis.,  for  our  next  meeting  place. 

Mr.  Cummin. — I  nominate  Salt  Lake  City,  Utah. 

Mr.  Clark. — I  nominate  Norfolk,  Va. 

Mr.  Patterson. — I  nominate  New  York  City. 

Mr.  Cummin. — I  move  that  the  transportation  committee 
in  the  event  that  they  cannot  do  justice  to  the  members  in 
obtaining  transportation,  be  empowered  to  change  the  lo- 
cation of  the  meeting  to  the  place  receiving  the  second 
highest  vote. 

Motion  seconded  and  carried. 

President. — Gentlemen,  the  result  of  the  first  ballot  is 
as  follows :  Total  number  of  votes  cast  58 ;  Salt  Lake  had 
30;  New  York,  14;  Milwaukee,  14;  total,  58.  I  therefore 
declare  the  next  place  of  meeting  to  be  Salt  Lake  Citj^ 
Utah. 

Mr.  Cilmmin. — I  move  that  Milwaukee  be  the  second 
choice. 

Motion  seconded  and  carried. 

Mr..  Cummin. — I  move  that  w^e  now  proceed  with  the 
election  of  officers. 

President.— We  will  now  listen  to  the  nominations  for 
the  various  officers,  which  are  as  follows : 

President,  J.  H.  Markley;  first  vice-president,  R.  H. 
Reid;  second  vice-president,  J.  P.  Canty;  third  vice-presi- 
dent, H.  Rettinghouse ;  fourth  vice-president,  F.  E.  Schall ; 
secretary,  S.  F.  Patterson;  treasurer,  C.  P.  Austin;  execu- 
tive members,  W.  0.  Eggleston,  A.  E.  Killam,  J.  S.  Le- 
mond,  C.  W.  Richey,  H.  H.  Eggleston,  B.  J.  Sweatt. 

Mr.  Cummin. — I  move  that  the  assistant  secretary  be 
empowered  to  cast  one  ballot  for  all  of  the  persons  nom- 
inated. 

President. — This  does  not  prevent  any  member  from 
making  any  nominations  from  the  floor  for  any  other  mem- 
ber. It  has  been  moved  and  seconded  that  the  assistant  sec- 
retary cast  one  ballot  for  the  election  of  these  officers.  I 
think  this  requires  the  unanimous  vote  of  the  convention. 
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All  in  favor  of  that  motion  please  manifest  by  show  of 
hands ;  those  opposed  by  the  same  sign.    It  is  so  voted. 

President. — The  assistant  secretary  has  cast  one  ballot  as 
<iirected,  and  I  declare  the  nominees  duly  elected. 

All  those  present  accepted  the  oflSce  to  which  they  were 
^elected. 

President. — This  completes  the  list  of  oflScers.  Mr.  J.  H. 
Markley,  will  you  please  take  the  chair?  You  have  been 
duly  elected  president  of  this  Association,  and  in  handing 
you  this  gavel,  I  bespeak  for  you  the  same  sympathy,  cour- 
tesy and  kindness  which  have  been  extended  to  me,  and  for 
which  I  feel  very  grateful. 

President  J.  H.  Markley. — In  accepting  this  oflSce  as 
president  of  the  Association,  the  highest  which  you  can 
bestow  upon  any  of  its  members,  I  feel  that  I  have  assumed 
a  very  responsible  position.  I  feel  it  more  so  from  the  fact 
that  in  the  past  year  I  have  been,  and  during  the  one  yet  to 
come  shall  be,  burdened  with  work  of  more  than  ordinary 
responsibility.  On  this  account,  I  have  more  than  once 
tried  to  write  my  resignation,  but  I  could  not  decide  to  do  it, 
^o  I  have  concluded  to  accept  this,  with  my  other  responsi- 
bilities. I  hope  I  will  not  disappoint  you  in  any  respect. 
In  regard  to  that,  you  will  be  better  able  to  judge  a  year 
hence.  In  accepting  this  office,  I  feel  somewhat  as  we  do  in 
our  respective  railroad  duties,  that  we  only  succeed  where 
we  have  the  confidence  and  goodwill  of  our  men.  I  realize 
and  feel  that  my  success  depends  very  much  upon  you,  and 
unless  I  have  the  full  support  of  all  the  members  of  this 
Association,  which  I  earnestly  request,  my  success  will  not 
be  all  that  I  should  like  it  to  be.  If  at  any  time  the  mem- 
"bers  have  any  advice  to  offer,  or  suggestions  to  make,  I 
assure  them  they  will  be  thankfully  received  and  heartily 
appreciated.     ( Applause. ) 

President. — In  calling  on  the  various  members  for  chair- 
men of  my  committees,  I  hope  they  will  not  refuse  to  act. 
I  intend  to  see  as  many  of  the  members  for  chair- 
man of  the  various  committees  as  I  can  before  the  close  of 
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this  convention.  If  there  is  no  further  business  to  come 
before  this  meeting,  we  will  adjourn,  to  meet  next  y^ar  at 
Salt  Lake  City. 

President. — ^We  will  hold  an  Executive  Committee  meet- 
ing at  seven  o'clock  this  evening. 

Secretary  Patterson. — I  would  like  to  request  that  the 
chairman  of  the  various  committees  arrange  to  have  their 
reports  sent  to  my  ofBce  as  early  as  possible,  so  that  there 
will  be  time  to  have  them  printed  in  good  season,  and  to 
have  the  advance  copies  distributed  before  the  next  conven- 
tion.   Some  reports  come  in  so  late  that  this  cannot  be  done. 

Mr.  Clark. — I  would  like  to  suggest  to  both  our  secretary 
and  the  chairmen  of  the  different  committees  that  in  send- 
ing out  their  letters,  they  would  be  more  apt  to  reach  us 
if  forwarded  in  sealed  envelopes  and  marked  ** personal.*' 

Mr.  Cummin. — I  move  that  we  adjourn  to  meet  in  Salt 
Lake  City,  on  the  third  Tuesday  in  October,  1901. 

President. — All  in  favor  of  that  motion  please  signify 
by  saying  *'Aye,"  those  opposed  **Nay."  The  motion  pre- 
vails and  we  stand  adjourned,  and  I  hope  to  meet  you  all 
in  Salt  Lake  City  next  year. 

S.  F.  Patterson, 
Secretary, 

W.  C.  KiKENDALL, 

Official  Stenographer, 
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I. 

CONCRETE  BRIDGES,  ARCHES  AND  SUBWAYS. 

(A^o  Report,) 

Discussion. 

Mr.  Reid — Mr.  President,  I  was  on  that  committee,  but 
know  of  nothing  done  in  the  way  of  a  report.  We  have 
been  using  a  good  deal  of  concrete  for  building  purposes  on 
the  Lake  Shore  Road,  including  several  good-sized  arches, 
extensions  to  existing  structures,  and  a  good  many  abut- 
ments, piers  and  concrete  culverts,  with  uniformly  good 
success.-  On  large  structures,  such  as  arches,  abutments, 
and  concrete  culverts,  we  are  using  reinforcc-d  concrete  and 
steel  rods  to  prevent  any  serious  cracks.  I  think  in  any 
case  where  there  is  heavy  traffic  the  concrete  can  be  put  in 
more  cheaply  than  stone  and  in  some  places  it  is  almost  im- 
possible to  put  in  the  stone;  that  is,  because  of  the  dense 
traffic  it  is  impossible  to  handle  heavy  stone  and  keep  out  of 
the  way  of  it,  so  we  are  forced  to  put  in  concrete,  and, 
as  I  have  stated,  with  good  success.  We  have  one  arch,  163^ 
feet,  several  of  them  seventy-five  and  eighty,  and  a 
good  many  other  smaller  ones,  boxes  of  all  sizes,  also  abut- 
ments of  nearly  all  sizes. 

Mr.  A.  S.  Markley.-^What  do  you  use  in  making  your 
concrete;  gravel  or  crushed  stone? 

Mr.  Reid. — On  nearly  all  our  work  we  use  crushed  stone ; 
we  have  used  some  gravel  concrete  on  some  of  our  highway 
bridges,  but  for  the  heavy  arches  and  heavy  construction 
generally  our  standard  is  one  part  cement,  three  parts 
sand,  and  six  of  crushed  stone. 

Mr.  Clark — I  would  like  to  ask  Mr.  Reid  about  the  rods- 
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used  for  reinforcement;  that  is,  if  he  uses  plain,  round, 
square,  or  corrugated  rods. 

Mr.  Reid. — We  use  the  Johnson  bar  very  largely,  and  the 
Eansom  twisted;  we  use  no  plain  bars.  The  Ransom,  or 
corrugated  rod  like  the  Johnson,  or  any  of  those  bars,  wiU 
answer  the  purpose,  and  I  think  one  is  about  as  good  as 
another  so  far  as  strength  is  concerned. 

Mr.  Alexander. — I  would  like  to  inquire  what  kind  of 
cement  Mr.  Reid  uses  and  if  there  is  any  great  difference 
in  the  cement  used  in  the  concrete  work. 

Mr.  Reid. — We  have  used  probably  a  dozen  or  fifteen 
different  brands.  There  are  several  good  brands  of  cement : 
the  Atlas,  Sandusky,  Universal,  etc.  Every  car  lot  that 
comes  to  us  is  tested  and  must  be  accepted  before  it  is  used, 
and  none  of  it  is  allowed  to  go  into  the  work  until  the  chem- 
ist has  accepted  it.  We  have  rejections  occasionally,  but 
the  cement  companies  are  careful  about  furnishing  good 
cement  and  if  a  carload  doesn't  come  up  to  the  standard 
someone  in  the  company  is  culpable.  We  had  one  ship- 
ment, of  which  there  were  two  or  three  carloads,  rejected, 
and  the  president  of  the  cement  company  came  up  to  see 
about  it;  but  on  the  whole  I  think  we  have  not  more  than 
five  per  cent,  rejections,  and  possibly  not  over  one  per  cent. 

Mr.  Schall. — I  would  like  to  have  an  expression  of  some 
of  the  members  about  the  cracking  of  concrete  walls.  I 
believe  some  of  the  trouble  is  caused  by  having  the  mixture 
too  wet;  another  cause  may  be  in  laying  the  concrete  up 
very  fast  and  exposing  it  to  the  atmospheric  conditions  or 
to  the  sun.  This  latter  will,  especially  in  the  hot  summer 
months,  cause  the  face  to  dry  and  harden  very  quickly, 
while  in  the  heart  of  the  wall  the  concrete  is  not  drying  as 
fast ;  this  produces  an  uneven  shrinkage  and  will  no  doubt 
crack  the  wall  at  points.  It  seems  to  me  that  the  manner 
in  which  the  work  is  done  and  the  protection  afforded  by 
keeping  it  wet  on  the  exposed  sides  has  some  effect  upon  the 
cracking  of  the  walls. 

Mr.  Heflin. — I  think  the  question  of  the  way  in  which 
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concrete  is  mixed  is  very  complicated  and  practised  by- 
many  people  in  different  ways.  It  is  now  considered  that 
good  cement  will  take  its  initial  set  in  about  thirty  minutes, 
and  its  real  or  permanent  set  would  take  three  hours.  The 
initial  set  is  simply  when  the  water  has  disappeared  from 
the  top  ^f  the  concrete,  and  the  real  or  final  set  in  about 
three  hours,  when  it  becomes  stiff.  It  is  not  altogether  the 
matter  of  the  cement ;  a  good  deal  depends  upon  the  degree 
of  temperature.  In  cold  weather  of  about  forty  degrees 
temperature  you  \vill  find  that  a  longer  time  is  required 
before  it  sets,  but  when  the  temperature  is  about  eighty 
degrees  it  sets  very  quickly  and  the  work  must  be  done 
rapidly;  if  not,  it  is  apt  to  crack,  as  Mr.  Schall  says,  on 
account  of  the  outside  becoming  hardened  before  the  inside 
does.  We  use  a  good  deal  of  concrete  for  abutments  and 
piers,  and  the  proportion  used  for  first-class  concrete  with 
us  is  one,  two  and  four,  but  some  of  the  work  down  in  the 
bottom  of  the  excavation  we  make  the  proportion  of  one, 
three  and  six. 

Mr.  A.  S.  Markley. — We  have  used  concrete  for  abut- 
ments since  1893,  and  every  year  from  that  date  we  have 
put  in  more  or  less  concrete,  running  up  t^  many  yards 
each  year.  We  have  never  used  any  reinforced  concrete 
until  two  years  ago  and  all  of  the  concrete  that  we  built 
previous  to  the  time  of  using  reinforced  rods  we  found 
perfectly  satisfactory  in  every  way.  We  have  put  up  piers 
thirty-five  and  forty  feet  high,  on  which  rest  bridges  of 
160  feet  span;  these  have  proved  very  efiicient,  showing 
no  cracks.  In  our  double-track  work,  arches,  etc.,  we  have 
always  joined  our  concrete  on  to  the  old  work  (either  stone 
or  concrete),  and  have  torn  down  the  old  work  only  suf- 
ficiently to  get  a  good  bond,  to  which  the  cement  would  ad- 
here 

Mr.  Alexander. — I  am  somewhat  interested  in  this  dis- 
cussion. We,  on  the  Bangor  &  Aroostook  Railroad,  have 
done  a  good  deal  of  concrete  work,  and  in  comparison  with 
the  amount  we  have  had  very  good  results'  with  our  con- 
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Crete.  We  have  used  broken  .stone  and  sand,  such  as  has 
been  described ;  we  have  used  gravel  mixed  with  sand  in  a 
proportion  of  about  seven  to  one  and  it  has  proved  very  sat- 
isfactory. In  doing  this  we  have  made  a  go.>d  mixture  that 
is  hard  and  stands  well.  We  have  built  with  this  material 
without  reinforcing,  arches,  but  not  any  of  the  dimensions 
described;  they  are  comparatively  smaller — culverts  not 
more  than  about  fourteen  to  sixteen  feet  wide.  A  sixteen- 
foot  arch  is  about  as  wide  as  we  have,  not  reinforced;  there 
has  been  no  change  in  it;  it  is  a  very  nice  arch  and  a 
fine  piece  of  work.  We  have  in  some  cases  reinforced  with 
corrugated  steel.  I  would  like  to  ask  Mr.  Reid  about  the 
cement.  We  have  had  a  supply  lately  that  did  not  prove 
satisfactory  and  the  question  suggested  itself  to  my  mind 
whether  Mr.  Reid  found  .any  trouble  with  the  different 
cements  which  he  has  used.  We  had  one  supply  of  cement 
which  was  unsatisfactory,  it  was  so  slow  in  setting. 

Mr.  Clark. — I  would  like  to  ask  a  question  of  Mr.  Reid, 
or  of  any  other  gentleman,  as  to  what  they  understand 
in  regard  to  an  entirely  concrete  ash  pit  resisting  the  action 
of  fire  and  heat  on  the  cement.  Will  a  solid  concrete  ash 
pit  stand  the  heat? 

Mr.  Reid. — We  have  very  few  concrete  cinder  pits  under 
our  locomotive  tracks,  but  we  have  never  had  any  serious 
trouble  with  them  We  built  two  last  winter,  and  up  to 
the  present  time  there  has  been  no  trouble  that  I  know  of 
with  the  concrete  from  the  fire  or  heat  from  the  ashes,  but 
I  would  not  say  that  the  concrete  would  not  be  destroyed 
if  it  became  very  hot  and  had  water  thrown  on  it.  We 
have  not  had  experience  with  concrete  in  very* hot  fires. 

Mr.  A.  S.  Markley. — At  our  shops  at  Oak  Lawn  we  built, 
in  1902,  a  double  ash  pit,  250  feet  long.  We  made  no  pro- 
vision for  expansion  or  contraction,  and  it  has  been  in 
almost  continual  use  ever  since  put  in;  there  has  been  no 
trouble  with  the  heat,  but  of  course  it  has  scaled  off  to  some 
extent  where  the  heat  was  verv  intense  and  water  thrown 
on  it,  but  on  examination  I  believe  that  not  over  two  and  a 
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half  inches  of  the  concrete  has  scaled  off,  and  this  only  at 
small  intervals.  By  investigating  the  reports  of  the  vari- 
ous engineers  in  the  San  Francisco  and  Baltimore  fires,  you 
will  find  them  invariably  favorable  to  concrete  and  that 
concrete  withstood  the  heat  better  than  any  other  material 
of  which  the  buildings  were  constructed.  In  reference  tO' 
wet  and  dry  concrete,  we  use  it  very  wet  and  try  to  keep 
all  the  air  pockets  out  by  continuous  mixing  and  tamping. 
Care  must  be  taken  where  uncompleted  work  stands  any 
length  of  time ;  impurities,  clay,  etc.,  will  float  on  the  sur- 
face and  settle  as  it  dries  out  at  this  point.  This  should  be 
made  rough  with  a  wire  broom  or  rake  and  all  impurities 
thoroughly  washed  off.  A  small  amount  of  these  impuri- 
ties distributed  throughout  a  large  area  is  practically  un- 
noticed and  no  evil  will  result  from  them ;  it  is  where  these 
impurities  concentrate  that  they  cause  defects,  as  well  a» 
improper  bonding,  to  which  concrete  or  cement  will  not 
adhere. 

Mr.  Clark. — ^What  is  the  general  system  in  mixing  con- 
crete ? 

Mr.  Eggleston. — In  speaking  for  the  Erie  road,  there  is- 
a  great  deal  of  concrete  work  used  in  abutments, 
piers,  etc.,  and,  with  one  or  two  exceptions,  I  do  not  know 
of  a  failure.  The  general  practice  is  to  mix  the  concrete 
quite  wet,  and  to  keep  it  wet.  I  saw  on  the  Western  Divi- 
sion some  abutments  under  highway  bridges  that  were  built 
several  yars  ago  when  it  was  something  new  with  the  men 
on  that  class  of  work ;  there  was  no  water  at  the  base  of  the 
abutments  to  draw  from  and  the  concrete  was  mixed  a  little 
dry ;  the  weather  became  very  warm  and  as  a  consequence,^ 
in  a  short  time,  they  began  to  crack ;  they  are  badly  cracked, 
and  I  think  for  no  other  reason  than  that  the  concrete  wa» 
not  kept  sufiiciently  wet.  As  for  expansion,  I  do  not  know 
of  any  effects  of  it,  either  expansion  or  contraction.  On 
all  the  roads  with  which  I  have  come  in  contact  I  have 
never  noticed  anything  of  that  kind.  The  Lackawanna 
road  is  using  great  quantities  of  concrete  in  their  main- 
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tenance  of  way  department  and  from  what  I  have  seen- 
there  have  never  been  any  signs  of  defects.  But  this  par- 
ticular place  of  which  I  have  spoken  was  certainly  badly 
cracked  and  I  attribute  it  to  no  other  reason  than  that  of 
not  being  mixed  sufficiently  wet. 

Mr.  Perry. — ^We  have  built  a  great  many  abutments  for 
bridges  and  we  find  in  very  hot  weather  when  we  take  the 
forms  oflf  it  is  best  to  wet  the  faces  of  those  abutmeiits  and 
keep  them  damp  until  the  same  become  set  and  hard.  Some- 
times we  continue  to  do  this  for  a  week  or  longer,  and  we 
have  found  it  a  very  good  plan 

Mr.  Eggleston. — ^At  one  place  in  particular  on  our  line,, 
near  Newburg,  the  masons  built  a  pier  on  a  solid  rock 
foundation ;  they  kept  it  thoroughly  wet  until  it  was  com- 
pleted, and  for  several  days  after  they  finished  the  pier  it 
was  kept  wet,  and  it  seems  to  be  as' solid  as  anything  that 
could  possibly  be  built. 

Mr.  Robertson. — I  am  very  much  interested  in  the  dis- 
cussion of  this  concrete.  We  are  using  concrete  very 
largely  in  California  and  we  have  found  the  same  advan- 
tages from  it  that  you  have  here.  We  have  used  it  for  a 
number  of  purposes,  including  bridges,  arches,  etc.,  for  the 
last  fifteen  years,  and  we  do  not  reinforce  any  of  our  abut- 
ments; we  think  it  unnecessary.  We  have,  in  some  of 
the  larger  abutments,  used  rubble  stone  of  large  dimensions, 
probably  four  cubes,  and  we  put  in  our  concrete  very  wet. 
We  have  also  built  a  standard  concrete  culvert,  from  twelve 
to  thirty-six  inches  in  diameter,  made  in  sections.  We  use 
those  to  a  great  extent  and  have  had  no  failures.  We  do 
not  have  the  frost  to  contend  with  that  you  have.  We  use 
our  concrete  quite  wet,  and  we  find  better  results  from  it 
than  from  dry  concrete. 

Mr.  Montzheimer. — I  think  concrete  construction  for  cul- 
verts and  arches  is  coming  into  more  general  use  each  year. 
If  plans  of  the  various  styles  of  culverts  made  by  the  mem- 
bers of  the  Association  were  sent  in  and  such  as  are  inter- 
esting enough  were  shown  in  the  proceedings,  it  would 
result  in  much  good  to  the  Association. 
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President. — I  think  that  is  a  very  good  idea,  and  if  the 
members  will  supplement  their  remarks  by  forwarding 
these  plans  to  our  secretary,  they  will  probably  appear  in 
the  proceedings. 

Mr.  Alexander. — We  have  found  in  doing  concrete  work 
in  very  cold  weather  that  it  has  been  a  great  help  to  heat 
the  water  and  the  gravel  and  we  have  been  doing  this  in 
our  work  in  severe  weather  and  with  equally  good  results 
-as  are  obtained  in  the  summer. 

Mr.  A.  S.  Markley. — There  is  just  as  much  danger  in  the 
•ordinary  hot  sun  as  in  an  ordinary  hot  fire,  so  far  as  the 
result  in  concrete  is  concerned.  In  several  cases  where 
work  had  stopped,  the  concrete  thoroughly  set  and  then 
started  again,  and  the  sun  had  baked  the  surface ;  we  built 
the  new  concrete  on  top  of  it,  failing  to  prepare  the  surface 
properly,  and  it  would  leave  a  seam  in  the  work.  It  is 
best  to  keep  the  work  going  as  uniformly  as  possible  until 
the  entire  job  is  done ;  this  will  make  one  solid  mass.  Pre- 
cautions taken  by  keeping  the  surface  wet  and  covered  with 
-sacks  or  similar  material  that  will  retain  dampness  will  not 
in  any  way  prevent  it  from  adhering,  providing  it  does  not 
istand  over  ten  or  twelve  hours.  Beyond  this  limit  consid- 
-erable  risk  is  taken. 

Mr.  Clark. — In  regard  to  the  question  of  placing  boulders 
■and  large  sized  stone  in  the  concrete,  we  have  put  them  in 
with  very  good  success.  We  destroyed  an  old  stone  abut- 
ment and  allowed  a  good  many  of  the  old  stones  to  be  used 
in  the  new  concrete  abutments,  but  we  did  toot  allow  any  of 
them  to  come  within  twelve  inches  of  the  face  of  the  walls, 
and  not  less  than  six  inches  from  each  other.  The  stone 
was  perfectly  wet,  clean  and  ready  to  put  in  on  a  fresh 
batch  of  concrete,  before  any  initial  set,  in  order  to  mj^ke  it 
set  right.  There  was  no  trouble  in  doing  this  and  we  uti- 
lized the  old  stone  and  at  the  same  time  lessened  the  cost  of 
the  work. 

President. — I  would  like  to  ask  if  the  members  consider 
that  corrugated  bars  have  any  advantage  over  the  plain 
iars. 
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Mr.  Reid. — We  use  no  plain  bars  at  all.  I  think  a  plain 
bar  will  not  stand  the  vibration  and  the  jar  of  the  pass- 
ing trains.  In  a  building  the  plain  bars  might  possibly 
be  satisfactory,  but  for  railroad  work,  we  do  not  consider 
their  use  advisable. 

Presidents — There  is  one  point  that  has  not  been  brought 
out  in  regard  to  using  bars,  where  it  becomes  necessary  to 
use  more  than  one  bar  in  a  long  wall.  Mr.  Reid,  for  our 
benefit,  might  mention  how  much  lap  he  gives  those  bars  in 
putting  them  in  the  wall. 

Mr.  Reid. — ^In  lapping  the  small  bars,  we  generally  give 
from  four  to  five  inches  lap,  and  for  large  bars,  about  twelve 
or  fifteen  inches;  that  is,  a  one-inch  bar  from  twelve  to 
fifteen  inches  lap,  and  for  a  half-inch  bar  we  allow  prob- 
ably four  to  five  inches  lap. 

Mr.  Alexander. — In  regard  to  lapping  bars,  we  have  plans 
and  specifications  of  a  standard  culvert  fumishd  by 
another   road   and  adopted   by  ours.    However,   we   had 

occasion  to  make  some  repairs,  and  when  the  masons  went 
to  make  proper  repairs  we  found  the  concrete  was  not  as 
strong  as  if  the  bars  had  run  farther  back,  as  they  scarcely 
lapped  six  inches,  and  he  suggested,  and  I  agree  with  him^ 
that  the  bars  should  lap  further.  If  the  bars  are  to  be 
lapped  they  should  be  lapped  at  least  fifteen  inches  or  more 
to  give  the  necessary  strength  in  the  concrete. 

Mr.  Clark. — I  would  like  to  ask  if  the  members  know  of 
any  perfectly  water-proof  covering  of  concrete.  We  have 
a  great  many  concrete  structures,  and  out  of  all  that  we 
have  there  are  only  two  which  are  water-proof.  How  can 
they  be  made  water-tight  over  streets  and  in  towns  where 
the  municipal  authorities  require  it. 

Mr.  Reid. —  The  Western  Indiana  has  some  concrete  floors 
that  are  apparently  water-tight.  I  have  noticed  them  when 
there  have  been  hard  and  heavy  storms,  for  several  hours, 
without  a  drop  coming  through.  I  think  that  with  good 
concrete  for  the  actual  floor  surface  to  carry  the  ballast, 
they  can  be  made  absolutely  water-tight.     In  fact,  I  know 


60 

the  Western  Indiana  is  making  them  water-tight  and  I 
think  they  will  remain  so. 

Mr.  Alexander. — I  have  seen  advertised  a  water-proof 
cement,  something  to  keep  the  water  out,  and  I  expected  to 
hear  about  water-proof  cement  at  this  meeting.  We  have 
never  used  it  and  I  cannot  tell  anything  about  it.  We  built 
a  vault  outside  of  an  office  building  with  a  flat  roof  and 
reinforced  with  rails  and  then  we  put  on  a  cover  of  twelve 
inches  of  concrete,  made  it  rich  and  thought  we  had  it 
water-proof.  We  also  added  a  coat  of  tar  and  gravel,  and 
•still  the  rain  comes  through.  The  Rubberoid  men  say  that 
if  we  had  covered  it  with  a  prepared  roofing  that  would 
have  kept  it  dry. 

Mr.  Clark. — I  think  it  is  water-proof  paint  of  which  Mr. 
Alexander  speaks.  We  have  tried  it,  but  not  long  enough 
to  know  if  it  is  going  to  be  a  success. 

Mr.  Eggleston. — This  is  an  important  subject.  I  sug- 
gest that  we  make  it  one  of  the  standing  subjects  for  the 
future. 

President. — The  Committee  on  Subjects  can  bear  -this  in 
mind. 

Mr.  Schall. — There  is  one  question  I  would  like  to  ask 
and  that  is,  **How  long  are  the  forms  to  be  left  on  the 
•<;oncrete  ? ' ' 

President. — I  would  like  to  hear  from  some  one  on  this 
point. 

Mr.  Reid. — The  length  of  time  that  the  forms  should  be 
left  on  depends  largely  on  the  nature  of  the  concrete,  or 
rather  the  size.  In  the  smaller  work  the  concrete  will  set 
much  more  quickly,  while  in  the  large  masses  it  may  require 
a  month  or  longer.  On  some  of  our  masonry  we  have  left 
the  forms  on  two  months  after  the  masonry  was  completed, 
particularly  on  some  of  the  large  arches.  Possibly  it  may 
not  be  necessary,  but  we  do  it  to  be  absolutely  certain  that 
the  setting  will  be  perfect.  In  cold  weather  it  is  necessary 
to  leave  the  forms  on  longer  than  in  the  summer. 

Mr.  Alexander. — In  regard  to  keeping  the  forms  on,  I 
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agree  with  Mr.  Reid,  and  would  say,  also,  that  in  cold 
•climates  that  the  concrete  put  in  in  cold  weather,  the  form 
should  be  left  on  until  thoroughly  dry,  even  into  the  early 
part  of  the  spring.  We  have  never  taken  them  oflf  until  the 
•concrete  is  thoroughly  dry,  and  there  is  less  danger  of  dam- 
age to  it  by  leaving  them  on. 

Mr.  Aldrich. — I  would  like  to  ask  if  any  one  here  has  had 
any  experience  with  the  effect  of  salt  water  on  concrete  ? 

President. — I  have  made  concrete  with  salt  water  and 
have  found  about  the  same  result  as  with  fresh,  except  that 
it  sets  a  little  more  slowly. 

Mr.  Aldrich. — I  wish  to  refer  again  to  the  subject  of  the 
effect  of  salt  water  on  concrete.  The  city  has  a  bridge  at 
Dover  Street  which  has  a  pier  of  concrete  in  the  channel. 
It  has  been  there  some  ten  years,  and  as  far  as  the  tide  rises 
and  falls  it  is  eaten  back  about  eighteen  inches ;  above  and 
below  the  effect  of  the  tide  it  is  unimpaired.  Will  some 
one  express  an  opinion  in  regard  to  this  ? 

Mr.  Reid. — It  may  be  the  action  of  the  frost,  or  of  the 
frozen  water  or  ice  in  the  channel.  The  frost  cannot  touch 
the  pier  below  low  tide,  as  it  is  protected  at  all  times,  but 
that  part  of  the  pier  between  the  high  and  low  tide  is  sub- 
ject to  the  freezing,  and  I  believe  it  is  due  to  the  action  of 
the  frost  rather  than  to  the  salt  water. 

Mr.  Alexander. — I  am  somewhat  interested  in  this  sub- 
ject of  the  tide  water  cutting  away  the  concrete,  of  which 
Mr.  Aldrich  speaks.  I  would  like  to  see  this  work,  if  we 
have  an  opportunity.  I  would  like  also  to  refer  to  the  mat- 
ter of  testing  cement  before  using  it.  We  had  a  case  where 
the  contractors  put  in  some  walls  by  contract,  and  of  course 
it  did  not  aflfect  the  company;  they  received  that  which 
they  considered  good  concrete,  and  after  the  forms  had  been 
on  long  enough  for  the  concrete  to  set,  possibly  four  to  five 
days,  they  took  the  forms  oflf  and  the  wall  fell  down  in 
places  and  they  were  obliged  to  put  in  new  concrete.  On 
those  on  which  they  allowed  the  forms  to  stay  longer, 
until  they  were  reasonably  well  set,  they  had  bad  results, 
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so  I  think  it  is  important  that  even  though  we  have  first- 
class  cement  that  the  form  should  be  allowed  to  remain  long 
enough  for  the  concrete  to  become  thoroughly  dry  and  set 
and  in  so  doing  you  will  get  the  best  results. 

Mr.  Killam. — I  do  not  have  anything  to  do  with  construc- 
tion on  the  Intercolonial  Railway,  excepting  to  inspect  the 
work  after  it  has  been  completed.  But  in  many  localities 
along  our  line  we  have  salt  water  streams,  where  years  ago 
the  masonry  was  first  class  and  of  good  material,  as  it 
appeared  then,  but  the  stone  is  now  beginning  to  dissolve. 
We  have  a  number  of  bridges  where  the  masonry  of  the 
abutments  and  piers  has  been  repaired  with  concrete.  We 
also  have  some  on  dry  land  where  we  used  concrete,  and  in 
no  place  where  the  concrete  was  used,  where  it  was  dry,  is 
there  any  sign  of  decay.  In  regard  to  the  question  of  rein- 
forcing, I  wish  to  speak  particularly  of  one  or  two  struc- 
tures which  were  reinforced  with  barbed  wire.  I  do  not 
know  whether  any  one  here  has  ever  used  that  kind  of  rein- 
forcement. We  had  an  abutment  which  was  about  forty- 
five  feet  high,  by  thirty  feet  across  the  front,  and  thirty-two 
feet  back.  It  was  getting  into  very  bad  condition  and  we 
put  barbed  wire  and  concrete  all  around  the  abutment,  in 
front  and  on  two  sides ;  that  was  some  five  or  six  years  ago, 
and  there  is  no  evidence  of  cracking  from  the  bottom  to  the 
top.  I  do  not  know  exactly  how  much  barbed  wire  was 
used,  but  a  considerable  quantity  was  required  and  it  is  a 
perfect  job  at  this  time.  We  built  last  year  two  arches 
seventy  feet  long,  8  x  10,  but  not  reinforced,  and  these 
arches  are  in  perfect  condition. 

Mr.  Reid. — I  think  Mr.  Killam  has  discovered  a  use  for 
barbed  wire,  or,  at  least,  the  only  good  place  in  which  to 
use  it. 

Mr.  Lichty. — I  would  like  to  say  that  most  of  the  discus- 
sion comes  from  about  a  half  dozen  members.  There  are 
others  here  who  are  fully  as  competent,  who  might  give  us 
the  benefit  of  their  experience. 

Mr.  Montzheimer. — I  think,  Mr.  Chairman,  the  discussion 
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of  the  subject  is  very  good,  of  course ;  but  it  has  taken  up  a 
great  deal  of  time,  and  a  committee  making  a  report  could 
have  covered  all  these  points,  and  would  have  accomplished 
more  good  than  by  discussing  it  among  ourselves.  I  should 
like  to  ask  what  experience,  if  any,  the  members  have  had 
in  the  use  of  limestone  screenings  instead  of  sand  in  con- 
crete. We  have  used  the  limestone  screenings  with  good 
results. 

Mr.  A.  S.  Markley. — In  replying  to  Mr.  Montzheimer 
relative  to  the  use  of  limestone  screenings,  I  think  the  util- 
ity of  limestone  screenings  depends  altogether  upon  the 
amount  of  clay  in  the  limestone,  or  the  amount  of  clay 
dust  that  comes  out  \vith  it.  If  the  screenings  were  se- 
lected and  free  from  day,  they  would  probably  be  satis- 
factory; otherwise  I  think  they  would  be  objectionable 
for  the  purpose. 

Mr.  Reid. — The  limestone  should  be  fairly  clean.  If 
dust  and  dirt  or  clay  appear,  bad  results  will  follow,  but  if 
it  is  reasonably  clean  you  will  get  very  good  concrete. 

Mr.  Lichty. — I  would  like  to  ask  Mr.  Montzheimer  if 
there  is  any  great  amount  of  dust  in  the  limestone,  and  if 
so,  should  it  be  left  in  ? 

Mr.  Montzheimer. — I  have  never  noticed  dust  in  them. 
The  screenings  vary  from  about  one  eighth  of  an  inch  to 
the  size  of  a  grain  of  sand.  And  the  main  question  was 
this,  whether  other  people  in  using  limestone  screenings 
have  been  as  successful  as  we  have  been. 

President. — If  there  is  nothing  further  to  be  said  on  this 
subject,  we  will  pass  to  the  next  subject. 


II. 

EXPERIENCE  AND  USE  OF  CONCRETE  AND 

TIMBER  PILES. 

No  Report,  . 

President.— -In  reference  to  this  subject  of  concrete  piles, 
there  is  one  statement  I  would  like  to  make  to  the  conven- 
tion and  that  is,  that  the  Simplex  Concrete  Pile  Company 
is  doing  some  work  of  this  kind  here  in  the  City  of  Boston, 
over  at  the  N.  Y.,  N.  H.  &  H.  R.  R.  freight  yards.  They 
were  about  to  finish  the  work  this  afternoon  of  driving  their 
last  pile.  This  they  have  deferred  doing  for  the  benefit  of 
this  Association  and  have  arranged  to  finish  tomorrow 
morning  at  eight  o'clock.  If  any  of  these  members  and 
gentlemen  are  interested  in  this  matter  they  can  witness 
the  driving  of  that  concrete  piJo  by  the  Simplex  process. 
It  will  take  only  about  fifteen  minutes  to  go,  and  I  would 
suggest  that  those  interested  in' the  matter  arrange  to  leave 
the  hotel  about  eight  o'clock  in  the  morning 

Mr.  Reid. — Personally  I  would  be  very  glad  to  go  and  see 
that  work.  I  would  like  to  ask  how  they  drive  these  con- 
crete piles. 

President. — The  Simplex  system  consists  of  a  steel  tube 
to  which  is  fixed  a  detachable  pile  point,  this  tube  is  driven 
into  the  ground,  filled  with  concrete  and  is  then  lifted  up. 
This  forces  the  concrete  down  below  the  end  of  the  tube 
and  also  keeps  the  dirt  and  earth  from  filling  in.  We  have 
here  a  representative  of  the  Simplex  Concrete  Piling  Com- 
pany and  he  can  tell  you  more  definitely  than  I  can  relative 
to  this  matter. 

Mr.  Shuman  (representative  of  the  Simplex  Concrete 
Piling  Company). — Tour  president  has  given  you  a  correct 
impression  of  our  system.    An  open  tube,  the  bottom  end 
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of  which  is  fitted  with  a  loose  east-iron  driving  point,  is 
driven  into  the  ground  until  the  proper  penetration  has 
been  reached,  after  which  it  is  filled  with  plastic  concrete. 
The  tube  is  then  pulled  out  again,  leaving  the  cast-iron 
point  below,  the  concrete  flowing  out  through  the  open 
lower  end  of  the  tube  and  filling  the  hole  solidly  with  con- 
crete, under  great  pressure.  I  am  glad  to  have  the  oppor- 
tunity to  let  you  witness  the  operation  of  our  system,  and 
I  think  it  will  be  of  mutual  benefit.  We  have  practically 
finished  that  piece  of  work,  having  driven  some  200  piles 
there.  They  averaged  thirty  feet  in  length,  and  the  last 
pile  by  a  strange  coincidence  was  to  have  been  driven  this 
afternoon,  but  I  happened  to  arrive  in  season  to  have  the 
work  of  driving  it  withheld,  so  that  you  will  have  an  oppor- 
tunity to  see  the  operation,  and  I  will  be  glad  to  meet  you 
here  in  the  morning  to  accompany  you. 

President. — Is  there  anything  further  to  be  said  on  this 
subject  ? 

Mr.  Cummin. — I  think  it  would  be  a  good  idea  to  defer 
further  discussion  until  after  we  have  seen  the  Simplex 
process  of  driving  concrete  piles. 


III. 

CONCRETE  BUILDING  CONSTRUCTION. 

No  Report 

Mr.  Hellin. — I  wish  to  speak  in  regard  to  concrete  build- 
ings. We  have  a  number  in  our  section  and  we  use  diflEer- 
ent  forms  of  concrete.  There  are  blocks  of  diflEerent  shapes 
of  five  by  nine  or  ten  inches,  others  are  square,  and  there 
are  still  others  that  represent  rubble  stone;  they  are  made 
hollow  and  laid  up  like  stone.  We  have  the  first  story  of 
many  buildings  made  of  this,  and  some  frame  houses  which 
are  veneered  with  concrete  blocks ;  others  are  made  of  solid 
walls  of  concrete  blocks,  which  make  a  handsome  building, 
and  it  may  be  termed  fire-proof. 

President. — Are  there  any  others  who  wish  to  say  any- 
thing on  this  subject  ?  There  certainly  must  be  others  here 
who  have  had  experience  in  the  use  of  concrete  buildings, 
and  we  will  be  glad  to  hear  from  them. 

Mr.  Reid. — I  have  not  had  any  experience,  personally,  in 
the  use  of  concrete  for  building  purposes  on  the  Lake  Shore 
Road,  but  there  are  several  buildings  under  construction  in 
Cleveland  and  in  other  localities  near  there,  and  during  the 
erection  of  one  large  concrete  building  the  floors  fell 
under  their  own  weight,  and  several  persons  were  more  or 
less  injured ;  they  did  not  sustain  their  own  weight.  There 
was  another  building,  which  was  to  be  used  as  a  very  large 
manufactory,  where  the  floor  and  a  large  section  of  the  wall 
fell  under  its  own  weight  and  several  people  were  killed, 
and  I  have  heard  of  several  others  which  were  failures. 
Now  this  does  not  demonstrate  that  a  concrete  building  is 
not  practical  or  safe  if  designed  properly,  but  it  does  dem- 
onstrate the  necessity  of  very  careful  calculation  and 
accurate  planning  before  such  a  building  is  commenced. 

Mr.  Parker. — We  have  at  Ijos  Angeles  quite  a  number  of 
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large  concrete  buildings,  six  and  eight  stories  high.  I 
never  heard  that  any  of  the  floors  fell  in.  In  fact,  there 
was  one  building  which  I  have  in  mind,  in  which,  after  the 
building  was  nearly  completed,  a  large  quantity  of  cement 
was  piled  on  one  of  the  floors,  open  to  inspection,  so  that 
we  could  see  the  amount  of  weight  that  concrete  would 
carry.  A  great  deal  of  that  kind  of  construction  is  being 
carried  on  in  Los  Angeles.  The  Santa  Fe  Railroad,  of 
which  I  am  a  representative,  is  now  constructing  a  freight 
house,  1,200  feet  long  and  60  feet  wide,  composed  entirely 
of  concrete,  roof  and  all.  A  portion  of  the  building  is  two 
stories  high;  it  is  a  very  substantial  building,  the  work 
being  done  by  contract;  it  is  reinforced  heavily  with  the 
Johnson  corrugated  bars ;  and  no  one  has  ever  been  heard  to 
speak  doubtfully  of  its  durability  in  any  point. 

Mr.  Snow. — In  connection  with  this  matter  of  concrete 
buildings,  I  would  like  to  say  that  there  is  a  very  interest- 
ing example  at  Beverly  on  the  Eastern  Division  of  the  Bos- 
ton &  Maine  Railroad,  about  one  half  hour's  ride  from 
here.  This  building  belongs  to  the  United  States  Shoe 
Machinery  Company.  The  original  building  is  400  feet  long 
and  three  stories  high  and  was  built  about  a  year  and  a  half 
a^o,  of  concrete;  the  walls,  floors  and  roof  are  all  of  the 
same  material.  This  summer  an  extension  of  this  building 
was  decided  upon  and  at  the  present  time  an  addition  of 
400  feet  is  being  made.  If  Bxty  of  the  members  wish  to 
visit  this  building,  I  will  be  glad  to  furnish  a  guide  to  take 
them  out  there.  I  will  say,  also,  between  here  and  Beverly 
there  is  another  building,  which  is  being  constructed  of  con- 
crete, where  the  walls  are  of  blocks,  which  are  cast  separ- 
ately and  put  in  place  by  the  same  method  as  is  used  in 
placing  stone  blocks,  and  this,  also,  can  be  visited  easily  on 
the  same  trip.  There  are  a  good  many  other  instances  of 
concrete  buildings,  but  that  one  in  Beverly  is  really  the 
most  interesting  that  I  know  of  in  this  vicinity. 

Mr.  Killam. — Mr.  Reid  has  corroborated  my  fears  in 
regard  to  the  safety  of  some  buildings  on  the  Intercolonial 
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Railway.  These  are  our  new  machine  shops.  They  are  to 
be  built  of  concrete.  The  car  paintshop  is  to  be  135  feet 
wide  and  360  feet  long;  the  walls,  roof  and  floors  are  to  be 
made  of  concrete,  and  the  idea  has  occurred  to  me  that 
there  may  be  some  difficulty  in  making  the  roof  strong 
enough  to  support  its  own  weight.  Our  new  deputy  min- 
ister advocates  strongly  the  use  of  concrete.  He  assures 
ufi  that  it  will  prove  reliable,  and  he  is  an  engineer  of  long 
standing.  The  builders,  also,  are  confident  that  it  will  be 
safe  and  durable.  There  are  no  gutters  provided  for  run- 
ning off  the  water  which  comes  down  over  the  roof.  I 
would  like  to  hear  more  concerning  defects  in  buildings  of 
this  kind. 

Mr.  Cummin. — The  defects  of  which  Mr.  Eillam  speaks 
come  from  two  causes :  One  cause  Mr.  Reid  has  demon- 
strated in  his  remarks  in  reference  to  the  calculations  not 
being  made  with  sufficient  care.  And  the  other  cause,  to 
my  mind  fully  as  fatal,  is  that  sand  is  cheaper  than  cement. 
Now  only  a  few  weeks  ago  a  large  automobile  garage,  a 
building  made  of  concrete,  collapsed,  killing  three  men  and 
injuring  a  number  of  others.  The  concrete  used  in  that 
structure  would  not  pass  the  inspection  by  any  member  of 
this  Association.  There  is  another  trouble  that  is  coming 
up  in  regard  to  concrete;  there  are  a  number  of  machines 
made  which  anyone  can  purchase  and  by  means  of  them  es- 
tablish a  concrete  block  industn^  I  know  of  one  individ- 
ual who  is  making  blocks  by  the  hundred,  who  was  once  a 
butcher,  cutting  up  meat  in  a  butcher's  shop;  he  is  now 
organizing  a  stock  company  to  manufacture  concrete  blocks. 
I  have  seen  blocks  standing  outside  of  his  place,  the  comers 
of  which  could  be  broken  off  with  the  fingers;  and  this 
poor  material  is  to  be  used  in  concrete  building.  How- 
ever, there  are  a  number  of  large  structures  built  of  con- 
crete, one  near  the  Brooklyn  end  of  the  Brooklyn  Bridge, 
an  eight-story  factory,  built  exclusively  of  concrete,  and  it 
is  one  of  the  most  substantial  buildings  in  the  city.  There 
are  other  splendid  buildings  of  concrete     We  have  on  our 
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road  three  small  stations  built  of  reinforced  concrete,  on  an 
elevated  structure.  They  are  standing  very  well.  We  have 
been  running  electric  trains  by  them  every  few  minutes 
and  have  failed  to  find  any  defect  in  either  of  these  build- 
ings aa  yet.  I  think  the  defects  are  usually  found  to  arise 
from  one  of  these  two  cauces:  The  calculation  not  being 
properly  made,  or  that  sand  is  used  because  it  is  cheaper 
than  cement. 

Mr.  Eillam. — In  all  the  concrete  used  on  our  railway  of 
some  1,500  miles  in  length,  we  employ  river-washed  gravel. 
This  sand  and  gravel  is  tak^n  *rom  rapid  streams  and 
hauled  to  the  different  section**  of  the  road,  and  we  are  also 
very  careful  to  see  that  the  crushed  stone  is  mixed  with 
that  in  the  right  proportion. 

Mr.  Clark. — I  would  like  to  ask  Mr.  Reid  if  the  Lake 
Shore  Company  manufacture  concrete  whistling  posts,  and 
if  so,  what  is  their  method  of  constructing  them. 

Mr.  Reid. — We  make  them  ourselves  and  I  see  no  reason 
why  they  should  not  last  indefinitely  after  being  set  up,  un- 
less they  are  broken  by  accident.  They  are  made  in  a 
mould  like  the  blocks,  are  three  and  one-half  inches  thick, 
twelve  inches  wide,  and  are  set  about  five  and  one-half  feet 
above  the  ground.  I  think  they  would  not  be  very 
expensive  if  made  in  quantities.  I  think  they  would  not 
cost  any  more,  or  very  little  more  at  any  rate,  than  the 
wooden  posts;  they  do  not  require  paint.  The  letters  and 
signs  are  cast  right  in  the  post ;  those  are  blackened  at  the 
time  and  will  have  to  be  blackened  from  time  to  time,  but 
the  post  itself  will  not  require  any  paint. 

Mr.  Clark. — ^We  have  recently  placed  about  forty-five 
concrete  fence  posts  as  a  test.  These  posts  cost,  after  hav- 
ing been  put  in  place,  forty-four  and  one  half  cents.  I 
think  that  price  could  be  cheapened  a  great  deal  if  they 
were  to  be  made  in  quantities.  They  are  made  five  inches 
square. 

Mr.  Reid. — Do  you  have  wires  put  in  for  connecting  your 
fences  ? 
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Mr.  Clark.-^Tes,  sir.  Wires  lire  built  into  the  post,  pro- 
jecting as  a  rule  every  four  inches,  for  the  purpose  of  being 
fastened  to  the  fence  with  a  pair  of  pliers.  We  put  the 
woven  wire  fence  on  the  back  of  the  post  and  fasten  it  to 
the  wires  coming  out  of  the  posts.  Also,  some  posts  are 
made  with  a  three-eighths-inch  hole  through  the  posts, 
where  they  are  used  for  built-up  fences,  that  is,  fences 
made  in  the  field.  Holes  are  spaced  to  accommodate  the 
style  of  fences  required. 

President. — ^Are  your  posts  reinforced? 
•   Mr.  Clark.— ^Tes,  sir,  with  small  rods.    There  are  four 
one-quarter-inch  rods. 

Mr.  Lichty. — Do  the  rods  run  the  entire  length  of  the 
post? 

Mr.  Clark. — ^Yes,  sir. 

President. — If  there  is  nothing  further  to  be  said  on  this 
subject  we  wilf  consider  the  discussion  concluded. 


EXPERIENCE  AND  USB  OP  CONCRETE  AND 

TIMBER  PILES. 

{Continuatiofi  of  discussion  on  Subject  II.) 

President. — Now,  gentlemen,  if  you  have  any  remarks  to 
make  on  this  subject,  Mr.  Shuman  of  the  Simplex  Concrete 
Pile  Company  is  present  and  will  be  glad  to  answer  any 
questions  in  regard  to  the  driving  or  use  of  concrete  piles. 

Mr.  Reid. — While  I  was  at  the  works  this  morning  I  no- 
ticed that  the  head  of  the  piles  were  not  finished,  and  I 
would  like  to  ask  how  the  piles  are  finished  at  the  .top. 

Mr.  Shuman. — ^We  can  finish  the  top  of  a  pile  in  any 
desired  manner.  The  concrete  readily  iadapts  itself  to  any 
of  the  conditions  necessary,  just  as  does  any  other  concrete 
masonry. 

President. — Has  any  other  member  any  remarks  to  make 
or  any  questions  to  ask  in  regard  to  this  matter  ? 

Mr.  Eggleston. — I  would  ask  Mr.  Shuman  the  approxi- 
mate cost  per  foot  of  the  piles  when  in  placet 

Mr.  Shuman. — The  cost  of  concrete  piles  will  usually 
average  from  eighty  cents  upward.  On  one  occasion,  when 
we  had  a  very  large  piece  of  work,  with  exceptional  facili- 
ties for  moving,  they  cost  sixty-five  cents.  A  great  deal 
depends  on  the  number,  length  and  layout  of  the  piles. 
You  must  realize  in  comparing  the  cost  of  wooden  and  con- 
crete piles,  that  our  concrete  piles  are  sixteen  inches  in 
diameter  from  top  to  bottom,  and  hence  have  twice  the  side 
area  of  a  wooden  pile,  and  five  times  the  bottom  area,  be- 
cause the  wooden  pile  has  such  a  small  diameter  at  the 
point.  We  generally  allow  as  many  as  thirty  tons  weight 
on  a  pile.  Sometimes  we  will  only  permit  twenty-five  tons, 
as  much  depends  on  the  condition  and  kind  of  soil  encoun- 
tered. In  New  York  City,  at  Broadway  and  Beaver  streets, 
a  very  large  twelve-story  building  was  put  up  on  Simplex 
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piles  and  in  that  case  the  building  authorities  allowed 
thirty-three  tons  per  pile.  We  have  frequently  tested  them 
with  sixty  and  seventy  tons  without  finding  undue  settle- 
ment. 

Mr.  Reid. — I  would  like  to  ask  whether  these  piles  are 
driven  by  the  Concrete  Pile  Company  in  all  cases,  or 
whether  they  can  be  driven  by  the  railroad  companies,  on  a 
royalty,  and  if  so,  what  is  the  rate? 

Mr.  Shuman. — The  company  itself  does  not  do  any  driv- 
ing. Our  system  has  been  to  sublet  throughout  this  coun- 
try to  concrete  contractors  for  doing  the  work  in  their  own 
locality,  and  each  one  has  the  sole  use  or  right  to  put  in  the 
piling  in  that  territory.  But  in  cases  where  the  railroads 
insist  upon  doing  their  own  work,  that  would  be  a  question 
for  them  to  take  up  with  our  licensees,  and  it  is  probable 
that  some  arrangement  could  be  made  by  which  that  could 
be  brought  about;  but  the  Simplex  Concrete  Piling  Com- 
pany itself  does  not  do  any  actual  construction. 

Mr.  Cummin. — I  would  like  to  inquire  in  regard  to  the 
piling  of  which  Mr.  Shuman  speaks  in  New  York  City, 
where  they  allowed  thirty-three  tons  to  a  pile.  Did  those 
piles  go  down  to  rock  bottom  ? 

Mr.  Shuman. — In  that  case  we  drove  through  a  bed  of 
quicksand  until  we  struck  gravel.  There  is  no  method  of 
determining  beforehand  how  long  a  pile  will  be.  It  is  en- 
tirely a  question  of  what  is  encountered  in  the  driving;  my 
recollection  of  that  particular  piling  is  that  we  went  down 
into  a  very  compact  gravel. 

Mr.  A.  S.  Markley. — I  would  like  to  ask  Mr.  Shuman  if  he 
has  had  any  experience  in  regular  trestle  work,  such  as  is 
commonly  used  by  the  railroads,  and  what  method  he  em- 
ploys in  doing  that  class  of  worl^  ? 

Mr.  Shuman. — ^Yes,  we  have  done  that  bymaking  a  tem- 
porary mold;  in  other  words,  build  the  pile  up  above  the 
surface,  by  using  a  sheet  iron  or  a  wooden  mold. 

President. — Is  there  anything  further  to  be  said  on  this 
subject :  if  not,  we  will  pass  to  the  next  one. 
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Mr.  Shiiman. — Before  the  discussion  on  this  subject  is 
closed.  I  would  like  to  make  a  few  general  remarks.  The 
wooden  pile  has  made  a  good  form  of  foundation  for  ages 
past,  and  will  continue  to  be  used  for  years  to  come,  but  it 
must  give  way  very  substantially  to  the  concrete  pile.  Tim- 
ber is  rapidly  becoming  more  expensive,  and  there  are  large 
movements  in  progress  having  for  their  object  the  preserva- 
tion of  our  forests.  Our  first  concrete  piles  were  driven  in 
1903,  and  in  the  short  time  that  has  elapsed  since  then  we 
have  extended  the  business  all  over  this  country,  and  are 
using  this  method  of  pile  driving  in  England,  France  and 
Germany  today.  It  has  been  a  great  pleasure  to  me  to 
make  the  acquaintance  of  the  members  of  your  honorable 
body  and  I  thank  you  for  the  courtesy  shown  me. 

President. — If  there  is  nothing  further  to  be  said  we  will 
close  this  subject  and  take  up  the  next  in  order. 


BUILDINGS. 
(Continuation  of  discussion  on  Subject  No.  III.) 

Mr.  Mills. — ^We  are  making  a  good  many  concrete  plat- 
forms on  the  New  York  Central  Boad,  which  we  consider 
very  good.  We  commence  with  about  eight  inches  of  cin- 
ders, then  we  place  on  that  about  three  inches  of  concrete, 
consisting  of  one  part  cement,  three  of  sand  and  six  of 
stone;  it  has  a  top  dressing  of  about  one  inch  of  concrete 
made  in  the  proportion  of  one  to  two.  This  makes  a  good 
concrete  platform  and  costs  about  thirteen  cents  a  square 
foot.  Of  course,  the  curbings  are  of  concrete  and  go  down 
below  the  frost  line. 

President. — Does  the  cost  of  the  platform  include  that  of 
the  curbing  and  allt 

Mr.  Mills. — ^Yes,  sir. 

President. — How  wide  is  the  platform  t 

Mr.  Mills. — Ordinarily  the  width  is  from  eight  to  ten 
feet.  Narrow  platform  curbing  should  be  figured  extra,  to 
cast  about  thirty  cents  per  lineal  foot. 

President. — Have  we  anything  further  to  add  under  the 
head  of  concrete  building  construction  t 

Mr.  Lichty. — This  is  an  important  subject  and  I  surest 
that  it  be  carried  over  to  be  reported  upon  next  year. 

President. — Is  there  anything  further  to  be  said  on  this 
subject  t  If  not,  we  will  pass  to  the  next  subject,  number 
four. 


IV. 
METHOD  OF  WATERING  STOCK  IN  TRANSIT. 

REPORT  OlF  COMMITTBB. 

To  the  Association  of  Railtoay  Superintendents  of  Bridges  and 
Buildings: 

Tour  Committee,  after  sending  out  a  number  of  circular  letters 
of  inquiry,  find  that  It  would  be  impracticable  to  specify  any 
one  particular  outfit  which  would  be  suitable  for  all  localities 
and  deem  it  advisable  to  give  extracts, from  circular  letter  issued 
and  replies  received  thereto. 

EXTRACT   FROM   GIBCULAB  OF   IXQUIBY. 

Tour  Committee  on  subject  No.  4,  "Method  of  Watering  Stock 
in  Transit/'  begs  leave  to  request  your  assistance  in  getting  up 
an  intelligent  report  to  be  submitted  to  our  Association  at  their 
meeting  to  be  held  in  Boston,  October  19,  1906. 

1.  What  method  do  you  use  iu  watering  stock  in  transit?  This 
to  include  both  cattle  and  hogs,  also  upper  and  lower  decks  for 
hogs. 

2.  What  methods  do  you  use  in  sprinkling  or  drenching  hogs 
during  hot  weather? 

3.  What  provision  do  you  make  for  watering  stock  at  feed  star 
tlons?  Give  kind  of  power  generally  used  for  pumping  water, 
when  taken  from  wells,  also  description  of  troughs  used. 

4.  What  per  cent,  of  your  stock  pens  are  supplied  with  water? 

5.  What  is  the  usual  distance  between  water  tanks  you  have 
equipped  for  drenching  hogs,  or  watering  ^tock?  • 

EXTRACTS    FROM    LETTERS    RECEIVED    IN    ANSWER   TO    CIRCULAR   OF 

HTQUIRT. 

H.  H.  Eggleston,  Supervisor  Bridges  and  Buildings,  Chicago  d 
Alton  Railtoay  Company: 

1.  We  water  stock  and  hogs  in  transit  with  hose  connected  to 
discharge  pipe  at  water  stations.  At  terminals  we  also  have 
three  or  four  connections  of  hose  and  water  a  train  as  train  is 
moving  slowly. 

2.  The  same  method  is  used  to  sprinkle  hogs  in  transit  and 
where  water  is  plentiful  the  hogs  are  drenched  directly  from 
tank  spout  into  cars  as  cars  are  moved  past  water  tank.  This 
cannot  be  done  from  water  column  or  stand  pipe. 

3.  At  feed  stations  we  have  hydrants  and  hose  connected,  so  we 
can  put  water  in  each  pen.  We  use  wood  troughs  12  inches  x  16 
inches  x  16  feet  long.  We  use  water  from  our  water  tanks  where 
we  have  tanks.  Where  there  is  no  tank  and  there  is  city  water, 
we  use  city  water.  Where  there  is  no  city  water  or  tanks,  we 
nse  a  three-inch  force  pump  and  hose. 
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Elevation,  Parallel  to  Track,  When  not  in  Use. 
1.— Boston  &  Maine  R.  R.,  Standard  Hog  Drencher. 
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4.  All  our  stock  pens  are  supplied  with  water  in  some  manner, 
either  from  water  tanks,  city,  or  pumps. 

5.  Average  about  15  miles  between  water  stations  and  all  are 
equipped  for  watering  stock. 

/.  P.  Canty,  Supervisor  Bridges  and  Buildings,  Boston  d  Maine 
Railroad: 

1.  Cattle  in  transit  on  the  division  where  I  am  located  are 
unloaded  and  watered  in  yards.  Hogs  are  drenched*  in  the  cars 
at  various  points  along  the  road. 

2.  We  use  a  device  as  shown  on  attached  blueprint  for  drench- 
ing hogs  on  cars  in  transit.  You  will  note  that  this  permits 
throwing  water  on  animals  on  the  upper  and  lower  decks  at  the 
same  time. 

3.  At  the  feed  stations  cattle  are  driven  into  pens  and  watered 
in  the  customary  way  from  troughs.  Steam  pumps  deliver  water 
in  some  places  from  wells  into  elevated  tanks,  from  which  the 
troughs  in  yards  are  supplied  by  gravity.  In  other  places  water 
is  supplied  directly  by  gravity  from  springs  or  town  water  mains. 
Troughs  are  made  of  3-inch  spruce  plank  firmly  bolted  together 
to  form  a  box  of  the  customary  dimensions  and  joints  are  caulked 
with  oakum. 

4.  At  all  of  our  cattle  yards  where  stock  is  cared  for  in  transit 
every  pen  is  supplied  with  water. 

5.  Distance  between  hog  drenching  stations  vary  as  conditions 
necessitate,  from  25  to  50  miles.  Our  watering  stations  for 
cattle  in  transit  are  located  only  at  the  eastern  end  of  line  and 
at  the  several  points  where  connections  are  made  with  western 
roads.  The  last  mentioned  places  are  from  100  to  225  miles  from 
the  eastern  terminus.  t 

Enclosed  blueprint  shows  details  of  standard  hog  drencher. 

W.  0,  Hasley,  General  Foreman  Bridges  and  Buildings,  Chicago 
d  Northwestern  Railtoay  Company: 

1.  Blueprint  shows  plan  for  watering  stock  in  transit  and  same 
device  used  for  filling  troughs  in  cars. 

2.  Same  plan  describes  our  hog  slushers. 

3.  We  make  water  troughs  out  of  three  pieces  of  3  x  10  inches  x 
12  feet  pine  bolted  together,  with  ends  of  same  size  lumber. 
Have  tank  and  wind  mill  at  all  stock  yards.  (Gravity  water 
from  these  tanks  to  yards.) 

4.  Ninety-five  per  cent,  of  pens  are  supplied  in  this  manner. 

5.  About  40  miles  between  drenches. 
Blueprint  enclosed  herewith. 

A.   Shane,   Superintendent  Bridges   and  Buildings,    Toledo,   St, 
Louis  d  Western  Railroad  Company: 

1.  At  stations  where  we  have  pressure  sufficient  we  have  a 
hydrant  with  a  hose  attachment. 
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Fig.  4.— T.,  St.  L.  &  W.  R.  R.,  Standard  Stock  Drencher.    Bridge  and  Bnilding  Department, 

Frankfort,  Ind.,  August  24, 1906. 
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2.  Tracing  shows  method  for  drenching  hogs  in  transit. 

8.  Tracing  shows  our  stock  feeding  and  watering  pens  at  Ohio 
City.  In  each  of  these  pens  we  have  at  least  100  feet  of  rack  for 
hay  and  a  16-foot  watering  trough.  These  troughs  are  supplied 
from  our  watering  station,  as  shown  on  tracing,  through  a  2-iQch 
main  which  connects  with  our  4-lnch  discharge  pipe.  Valves  are 
so  arranged  that  we  can  pump  direct  to  the  pens  or  get  a  supply 
by  gravity  from  the  tank.  Our  hydrants  are  so  arranged  that 
each  one  supplies  two  pens,  and  we  have  pressure  sufficient  to 
keep  the  troughs  all  full  witii  10  or  12  cattle  drinking  from  eadi 
trough. 

Two  tracings  enclosed  herewith. 

J,   T.   Carpenter,   Supervisor  Bridges   and  Buildings,  Southern 
Railvxiy  Company: 

1.  At  each  water  tank  we  provide  a  1^-inch  hose  connection 
to  the  supply  pipe  under  Uie  tank.  We  also  furnish  about  26 
feet  of  hose,  which  is  stored  in  frost-proof  box  and  locked  with 
switch  lock,  so  trainmen  can  get  it  at  any  time  for  watering 
stock. 

2.  Same  device  as  No.  1. 

8.  We  have  but  one  feed  station  and  use  city  pressure.  We 
have  two  troughs  in  each  pen,  one  at  the  ground  for  hogs  and 
sheep,  and  one  above  it  for  cattle. 

4.  About  25  per  cent  of  our  stock  pens  are  equipped  with 
ordinary  hand  force  pumps. 

5.  About  19  miles. 

O.  H.  Andrews,  Superintendent  Bridges  and  Buildings,  St.  Joseph 
d  Grand  Island  Railway: 

1.  We  usually  unload  them. 

2.  We  use  an  inch  and  a  quarter  hose,  25  feet  long,  attached  to 
the  water  pipe  under  our  track  water  tank.  We  also  open  tank 
valve  and  water  hogs  out  of  the  outlet  pipe,  through  the  side  of 
the  car. 

3.  We  use  steam,  gasoline  and  windmill  power  in  pumping 
water  at  feeding  stations.  Our  troughs  for  watering  sheep  are 
made  of  2-inch  plank,  12  x  12  inches  x  12  feet.  Cattle  troughs 
are  made  of  2-inch  plank,  12  x  20  inches  x  16  feet  long.  Hog 
troughs  are  made  of  2-inch  plank,  12  inches  deep  x  10  inches  on 
bottom,  ,14  inches  at  top  x  16  feet  long. 

4.  They  are  all  supplied  with  water. 

5.  The  distance  between  water  tanks  which  are  equipped  for 
watering  stock  and  drenching  hogs  is  from  15  to  25  miles. 

M,  R.  Williams,  General  Foreman  Bridges  and  Buildings,  Atchir 
son,  Topeka  d  Santa  F^  Railuxiy  Company: 

All  the  stock  shipped  over  this  division  is  unloaded,  watered 
and  fed  at  each  division  point.  We  have  feed  yards  at  Albu- 
querque, Las  Vegas,  Raton  and  La  Junta,  and  the  stock  are  un- 
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loaded  at  these  stations,  fed  and  watered  and  reloaded  and 
shipped  on. 

At  Albuquerque  we  have  a  gasoline  engine  and  pump,  which 
furnishes  water  from  well,  and  have  water  troughs  in  each  feed 
pen. 

At  Las  Vegas  the  feed  yards  are  three  miles  from  the  city,  and 
what  Uttle  watering  we  do  we  haul  it  in  water  cars,  empty  it  in 
pipe  line,  through  which  it  runs  into  troughs  in  feed  pens  by 
gravity. 

At  Raton  we  have  a  gravity  pipe  line  seven  miles  up  the  moun- 
tain that  furnishes  water  at  the  stockyards. 

At  La  Junta  we  have  windmill  and  well. 

Stock  are  shipped  over  this  division  in  stock  cars  furnished 
with  water  troughs  on  the  sides,*  and  If  stock  need  water  before 
reaching  a  division  point  these  troughs  are  filled  from  our  steel 
tanks.  All  tanks  on  this  division  are  steel,  and  we  have  a  hog- 
wash  in  connection  with  2-inch  hose  to  reach  to  cars. 

8,  F,  OlapPf  General  Foreman  BfHdffes  and  Buildings,  Gulf,  Colo- 
rado d  Santa  F^  Railway: 

1.  No  provision  is  made  on  this  line  for  watering  stock,  either 
cattle  or  hogs  in  transit.  In  case  any  water  is  taken  for  this 
purpose,  it  Is  taken  from  the  goose  neck  of  tanks,  flooding  the 
cars. 

2.  It  is  a  matter  of  flooding  by  use  of  the  goose  neck. 

3.  At  all  feeding  stations,  stock  pens  are  equipped  with  water 
troughs  and  pipe  lines  throughout  the  pens.  These  pipe  lines 
are  connected  direct  with  the  water  tank,  or  city  pipe  lines,  as 
the  source  of  water  may  be.  At  one  point  on  my  division,  San 
Angelo,  we  have  stock  pens,  well,  windmill  and  tank,  and  the 
pipe  lines  are  connected  direct  from  the  tank  to  the  troughs. 
The  troughs  that  are  used  are  made  of  red  cypress,  15  Inches  in 
width  at  the  bottom  and  about  22  inches  on  the  top,  with  a 
depth  of  about  13  inches. 

4.  About  25  per  cent  of  our  yards  are  equipped  with  water 
and  troughs. 

5.  No  stations  equipped  for  this  purpose.  But  very  little  stock, 
especially  hogs,  are  handled  in  this  territory,  stock  shipments 
being  largely  cattle,  with  a  small  amount  of  sheep. 

SUMMARY    OF    IXFORMATION     BECEIV^D    IN    ANSWER    TO     CX)MMITTEB'S 

CIRCULAR  OF   INQUIRY. 

We  find  where  auy  fixed  appliance  is  provided  for  watering 
and  sprinkling  stock  in  transit,  that  the  plan  furnished  by  the 
Boston  &  Maine  Railroad,  also  the  Lake  Erie  &  Western  Railroad 
seem  to  be  the  most  feasible,  the  advantage  being  on  account  of 
frost-proof  box,  which  protects  the  pipe  in  freezing  weather  and 
is  easily  closed  and  abandoned  during  the  winter  months.  The 
hose  with  connection  to  supply  pipe  is  a  very  convenient  appli- 
ance, but  a  little  expensive,  on  account  of  it  not  always  being 
well  taken  care  of.     Only  about  50  per  cent,  of  the  roads  heard 
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from  have  any  appliances  for  this  purpose.  Ten  per  cent,  of 
the  roads  heard  from  depend  entirely  on  goose  neck  in  the  water 
tanks  for  the  supply,  these  being  roads  that  do  not  handle  stock 
extensively  and  where  water  is  a  small  item.  Two  roads  report 
having  abandoned  this  feature  and  returning  to  the  old  plan  of 
watering  stock  from  goose  neck.  About  five  per  cent,  of  the  roads 
heard  from  do  not  handle  stock  enough  to  give  the  subject  con- 
sideration, their  business  being  freight  of  a  different  character. 

The  Committee  desires  to  call  attention  to  the  tracings  fur- 
nished by  the  B.  ft  M.,  L.  E.  ft  W.,  T.,  St.  L.  ft  K.  C,  and  the  C.  ft 
N.  W.  railroads. 

J.   N.   Pen  WELL,   Chairman, 

U.  A.  Horn, 

M.  R.  Williams, 

C.  F.  King, 

G.  E.  Powers, 

J.  C.  Taylor. 
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SUPPLEMENTARY  REPORT. 

W.  A.  Pettis,  General  Supervisor  of  Bridges ,  New  York  Central 
&  Hudson  River  Railway  Company: 

1.  There  is  no  successful  way  of  watering  stock  in  transit 
The  small  iron  troughs  in  the  stock  cars  hold  such  a  small  amount 
of  water  that  It  is  a  waste  of  time  to  fill  them.  The  only  way 
to  water  cattle  is  to  yard  them  at  terminals.  Hogs  obtain  some 
benefit  while  in  transit  by  drenching  and  get  enough  water  to 
keep  them  from  perishing.  Hogs  are  more  susceptible  to  suffer- 
ing than  cattle  or  sheep. 

2.  All  stock  from  the  West  is  unloaded  at  Buffalo,  yarded,  fed, 
watered  and  rested  before  reloading.  After  hogs  have  had  suf- 
ficient rest  they  are  reloaded  and  com  is  placed  in  the  troughs 
in  the  car,  and  if  car  is  not  equipped  with  troughs  the  corn  is 
thrown  on  the  floor,  and  after  the  train  is  made  up  it  is  run  very 
slowly  by  the  water  station  and  each  deck  of  the  car  is  drenched 
with  a  three-inch  hose.  The  other  hog-drenching  points  are 
equipped  with  the  double  spout  drencher.  These  spouts  are  three 
feet,  three  inches  apart  and  can  be  placed  at  any  angle  and  with 
ordinary  tank  pressure,  if  the  train  moves  slowly,  the  hogs  can 
be  thoroughly  drenched.  This  method  is  very  effective  and  is  far 
superior  to  the  use  of  the  ordinary  hose. 

3.  At  feed  stations,  or  terminal  points,  cattle  are  placed  in  yards 
about  45  X  45  feet,  furnished  with  hayrack  and  water  trough. 
The  hayrack  has  a  roof  over  it.  Water  trough  is  about  26  inches 
wide  at  top  and  20  inches  at  the  bottom  and  16  feet  long  and  24 
inches  deep.  This  is  made  of  3-inch  cypress.  The  entire  plant  is 
furnished  with  water  mains  with  branches  to  each,  though  fur- 
nished with  stop  and  waste  placed  4  feet  below  the  surface  to  pre- 
vent freezing. 

Hogs  are  housed  and  placed  in  pens  about  35  feet  x  35  feet,  with 
floor  feed  troughs  and  water  troughs.  Water  pipe  to  each  trough 
same  as  used  for  cattle.  Size  of  the  hog  troughs  20  inches  wide 
at  top,  16  inches  at  bottom,  12  inches  deep  and  12  feet  long. 

Sheep  are  housed,  and  the  pens  are  similar  to  those  used  for 
hogs.    Method  of  watering,  the  same. 

Water  at  feed  stations  is  furnished  by  city  pressure.  At  hog- 
drenching  stations  water  is  taken  from  regular  50,000-gallon 
tanks.  The  power  at  water  stations  is  either  city  pressure,  steam 
or  gasoline.    All   hog-drenching  stations  are  placed   at   regular 

engine  watering  stations. 

J' 

4.  The  only  stockyards  supplied  with  water  are  the  terminal 
and  feeding  points.  Every  station  has  a  small  stockyard,  but 
they  are  not  supplied  with  water,  as  the  stock  is  kept  in  these 
small  yards  for  only  a  few  hours. 

5.  Average  distance  between  drenchers  about  twenty-five  miles. 
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Mr.  R.  H,  Howard,  Engineer  Maintenance  of  Way,  Ohioago  ft 
Eastern  Illinois  Railroad  Company: 

Referring  to  your  circular  letter  of  August  1,  sifbject  No.  4 
"Method  of  Watering  Stock  in  Transit,"  to  be  submitted  to  the 
Association  at  Boston  in  October,  1906.  Our  method  of  watering 
stock  in  transit  is  through  a  3-inch  gas  pipe  connected  either  to 
the  tank  or  in  the  standpipe  pit,  the  horizontal  section  being 
about  six  feet  above  the  ground,  on  which  is  connected  a  nozzle 
pivoted  in  the  center,  which  enables  the  stock  men  to  spray  water 
over  the  stock  in  cars  as  desired.  The  valve  below  the  nozzle  is 
so  located  as  to  be  manipulated  from  the  shield  and  the  water 
turned  on  to  the  stock.  Inside  of  the  standpipe  pit  or  frost  box 
of  the  tank,  a  plug  valve  is  located  to  shut  off  water  and  drain 
pipe  in  the  winter  season  between  December  1  to  February  1. 

Attached  find  blueprint  of  our  arrangement,  which*  is  placed 
at  all  of  our  important  points  for  watering  stock.  We  have  no 
feed  stations  on  our  line.  Seventy-five  per  cent,  of  our  stations 
have  facilities  for  watering  stock  in  pens  before  loading. 


DISCUSSION. 

Mr.  Reid. — The  method  of  watering  stock  does  not  come 
under  my  charge,  but  in  connection  with  that  matter  I  will 
say  that  we  have  at  various  points  on  the  road  an  arrange- 
ment, constructed  of  six-inch  pipe,  with  a  ^nozzle  pipe 
about  three  feet  long  and  flattened  to  a  chisel  shape  with  an 
opening  of  about  one  and  one-half  by  about  six  inches  wide, 
the  idea  being  to  throw  a  flat  stream  of  water  between  the 
slats  of  the  cars.  We  have  two  of  these  at  each  place,  one 
for  the  upper  and  one  for  the  lower  deck.  They  are  very 
similar  to  some  of  these  shown  here  in  the  report. 

Mr.  Lichty. — The  Lake  Erie  &  Western  Railroad  Com- 
pany shows  the  two  spouts  and  the  flattened  nozzle  in  the 
printed  report. 

Mr.  Reid. — Ours  are  six-inch  pipes. 

Mr.  Lichty. — It  is  customary  to  use  three-inch  pipes. 

President. — Have  we  some  further  remarks  on  this  sub- 
ject? If  not,  we  will  pass  on  to  the  next  subject,as  our  time 
is  becoming  limited. 


V. 
RECENT  PRACTICE  IN  COFFER  DAM  WORK. 

RBPOBT   OP  COMMITTEE. 

Readville,  Mass.,  August  23,  1906. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

Your  committee  on  subject  number  five,  "Recent  Practice  In 
Coffer-Dam  Work/'  beg  to  submit  the  following,  which  is  all  I 
have  been  able  to  get  from  25  circular  letters  which  I  had  printed 
and  sent  out  to  25  different  members  of  the  Association.  I  was 
asked  at  rather  a  late  date  to  take  this  matter  up,  ns  several 
other  members  had  been  asked  to  serve  on  this  committee  and 
had  declined  on  account  of  other  pressing  business. 

Personally  I  have  but  very  little  information  to  give  on  this 
subject. 

1.  I  have  never  used  any  steel  sheet  piling,  neither  have  I 
seen  anybody  else  using  it. 

2.  We  use  spruce  from  3-inch  to  4-inch  grooved  on  both  sides 
for  a  spline  to  be  about  %  of  an  inch  wider  than  both  grooves. 
This  is  done  to  make  a  tight  job.  In  very  hard  driving  we  would 
use  6-iuch  hard  pine  grooved  in  the  same  manner  as  mentioned 
above. 

3.  The  3-inch  spruce  we  usually  drive  by  hand  with  a  large 
wooden  beetle;  the  thicker  plank  we  usually  drive  with  a  pile 
driver  when  we  can  get  at  it.  Sometimes  when  we  cannot  get 
to  the  desired  position  with  a  pile  driver,  we  have  used  a  derrick 
by  attaching  a  pair  of  leaders  or  guides  to  the  end  of  the  boom 
to  guide  the  hammer,  and  have  driven  pile  sheeting  where  we 
could  reach  with  our  derrick.  To  pull  the  sheet  piling  we  use 
a  pile  driver,  or  derrick,  if  we  can  get  at  it.  If  the  resistance  is 
not  too  great  we  pull  it  by  hand,  using  a  strap  of  iron  with  a 
link  attached  to  it  to  receive  a  bar  or  lever,  as  the  case  may  be. 
In  a  good  many  cases  where  we  think  it  will  not  pay  to  pull  the 
plank,  we  cut  them  off  at,  or  a  little  below,  the  ground  level. 

4.  I  cannot  answer,  as  I  have  never  had  any  experience  with 
steel  sheet  piling. 

EXTRACTS    FROM    CIRCULAR    OF    INQUIRY    AND    ANSWERS    RECEIVKD. 

The  Committee  on  Recent  Practice  in  Goffer  Dam  Work  re- 
quests that  you  answer  the  following  questions: 

1.  What  has  been  your  experience  with  steel  sheet  piling; 
can  you  drive  it  in  all  kinds  of  soil,  and  how  many  times  can 
you  use  the  same  steel  sheet  piling? 
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2.  What  Kind  of  lumber  would  you  use  if  you  were  driving 
wood  piling? 

3.  Best  method  of  driving  and  pulling  both  wood  and  steel 
piling. 

4.  Relative  cost  between  wood  and  steel  piling. 

J.  P.  Snow,  Bridge  Engineer,  Boston  d  Maine  R.  H.: 

Answering  yours  regarding  "Recent  Practice  in  Coffer  Dam 
Work": 

1.  We  have  used  no  steel  sheeting. 

2.  Three-inch  or  4-inch  spruce,  if  dam  was  not  high  or  driving 
hard;  4-inch  to  6-inch  Southern  pine  if  conditions  were  severe. 

3.  Pile  driver. 

4.  No  experience. 

With  timber  sheet  piling  it  does  not  pay  to  economize  on  thick- 
ness of  plank.  I  prefer  to  groove  the  plank  and  use  splines 
nailed  into  one  groove.  The  spline  should  be  soft  wood,  either 
spruce  or  white  pine;  and  it  should  be  thin  enough  to  enter  the 
grooves  easily  and  wide  enough  so  that  it  will  hold  the  planks 
l^-inch  apart.  This  will  make  a  tight  dam  when  the  planks  ai^e 
set  together  accurately. 

If  plank  cannot  be  driven  to  make  the  bottom  tight,  I  prefer 
two  lines  of  planking  filled  with  earth. 

The  Proceedings  of  the  eleventh  Convention,  1901,  pages  42-68, 
contain  valuable  matter  on  this  subject. 

W.  M.  Clark,  Master  Carpenter,  Baltimore  d  Ohio  R.  R.: 

Answering  yours  of  July  24,  regarding  ''Recent  Practice  in 
Coffer  Dam  Work"; 

1.  I  have  had  no  experience  with  steel  sheet  piling,  but  from 
observation  I  think  steel  piling  can  be  driven  in  all  kinds  of 
soil,  and,  as  the  number  of  times  this  piling  can  be  driven  de- 
pends largely  on  the  care  exercised  in  driving  and  pulling,  it  is 

good  until  either  split  or  bent. 

« 

2.  I  would  use  a  cheap  quality  of  wood,  such  as  hemlock,  beech 
or  maple,  as  I  find  them  as  good  for  the  piling  as  the  more 
expensive  woods. 

3.  I  think  the  best  method  of  driving  sheet  piling  for  heavy 
work  is  with  a  block  fitted  in  a  small  pair  of  leads,  same  as  a 
pile  driver  or,  where  practical,  use  a  pile  driver.  For  light  work 
use  a  irooden  maul,  driving  by  hand.  The  best  form  of  piling 
is  made  by  using  three  pieces  of  plank  12  inches  wide  spiked 
together,  the  centre  plank  set  back  from  the  face  three  inches, 
thus  forming  a  tongue  and  groove  piling.  I  have  no  method  of 
pulling  steel  piling,  and  for  wood,  use  cheap  material  and  leave 
the  same  in,  unless  it  can  be  pulled  easily  with  chain  and  lever. 

4.  Can  give  no  relative  figures  as  to  the  cost  between  wood  and 
steel  piling. 
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J.  F.  Lantry,  SuperxHSor  Bridges  and  Buildings^  N,  Y.  C.  d  H. 
R.  R,  R.* 

Noting  your  letter  of  July  24,  with  committee  circular,  subject 
number  five,  "Recent  Practice  in  Coffer  Dam  Work": 

1.  We  have  never  used  steel  sheet  piling  on  this  or  any  other 
division  on  which  I  have  worked,  so  that  I  cannot  give  you  any 
definite  information  in  regard  to  it. 

2.  We  use  yellow  pine  for  wood  piling,  made  up  in  Wakefield 
style,  planks,  2,  3  and  4  inches  thick,  according  to  length  of  pile 
used.    The  longer  the  pile,  the  heavier  the  material. 

3.  We  use  an  ordinary  land  pile  driver,  with  a  cast  iron  ham- 
mer for  driving  our  sheet  piling.  We  generally  use  a  hydraulic 
jack  in  pulling  the  first  pile  or  two  if  they  start  heavy,  and  the 
balance  we  pull  with  a  30-foot  steel  rail  used  as  a  lever. 

4.  As  we  have  never  used  steel  sheet  piling  I  cannot  give  you 
the  cost  of  this,  but  as  for  the  wood  sheet  piling,  ordinarily  a  pile 
20  feet  long  made  up  of  three  pieces,  of  3  x  10  z  20  feet  long  in 
place  costs  about  $6.66,  or  about  $8  per  lineal  foot.  This  price, 
of  course,  varies  according  to  length  of  pile  and  the  kind  of 
material  through  which  we  have  to  drive. . 

• 

Moses  Burpee,  Chief  Engineer,  B.  t€  A.  R,  R.: 

Replying  to  your  circular,  subject  number  five: 

1.  No  experience. 

2.  Spruce. 

3.  I  have  seen  light  sheet  piling  driven  successfully  with  steam 
drill,  using  a  light  hammer. 

J.  N.  Penwell,  Supervisor  Bridges  and  Buildings,  Lake  Erie  d 
Western  R,  R.: 

In  reply  to  your  circular  letter  relative  to  subject  number  five: 

1.  We  have  never  used  any  steel  sheet  piling;  have  seen  them 
in  use  recently  but  am  not  sufficiently  acquainted  with  their 
merits  to  answer  this  question. 

2.  We  use  oak,  hickory,  beech  or  hard  maple  for  sheet  piling. 
Oak  and  hickory  preferred,  as  they  are  stiffer  and  will  stand 
more  driving. 

3.  If  the  driving  is  not  too  heavy  we  drive  them  by  hand  with 
wooden  mauls.  If  the  piling  must  be  driven  ahead  of  the  exca- 
vating, so  this  method  is  not  practicable,  I  would  use  ii  very 
light  pile  driver.  The  hammer  should  not  weigh  to  exceed  1,200 
pounds. 

If  a  pile  driver  is  in  use  and  convenient  to  reach  the  piling, 
this  is  a  very  good  way  of  pulling  sheet  piling,  oUierwise  a  der- 
rick should  be  used.  This  applies  to  cases  where  the  job  is  large 
enough  to  justify  the  use  of  the  hoisting  engine.  If  only  a  small 
job  and  there  is  already  a  bridge  to  hitch  to,  they  can  be  pulled 
more  economically  by  hand,  using  tackle  blocks. 

4.  Am  not  prepared  to  answer  this  question  intelligently  on 
account  of  lack  of  experience  with  the  steel  sheet  piling. 
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W.  M.  Noon,  Superintendent  of  Bridges  and  Buildings,  7).,  8,  8, 
&  A.,  R.  R.' 

Answering  questions  contained  in  your  circular  on  subject 
number  five,  "Recent  Practice  In  Coffer  Dam  Work": 

1.  I  have  never  used  any. 

2.  I  generally  use  pine  or  oak  timber.  It  depends  on  the  kind 
of  soil  encountered  and  also  the  kind  of  timber  we  can  get.  Nor- 
way pine  makes  a  very  good  wood  piling. 

3.  I  have  never  used  sheet  piling  enough  to  make  any  sugges- 
tions on  the  driving  of  it  and  have  never  pulled  any  after  it  has 
been  driven, 

4.  I  cannot  say. 

R.  J,  Arey,  Division  Engineer,  Santa  F4  Railway: 

1.  Have  had  no  experience  with  steel  sheet  piling,  and  none  has 
been  used  during  the  twelve  years  that  I  have  been  on  this 
division. 

2.  Have  used  in  practice  native  pine  timber,  also  Oregon  pine, 
as  plain  sheet  piling  and  also  tongue  and  grooved. 

3.  I  have  found  in  practice  that  a  good  method  in  driving  wood 
piling  is  by  means  of  a  pulley  with  a  large  block  of  wood,  or  a 
small  hammer,  either  operated  by  manual  force  or  by  horse  power. 

4.  In  my  judgment,  wood  piling  is,  or  has  been  up  to  the  pres- 
ent time,  cheaper  than  steel  piling.  Lumber  costs  ^about  $20.50 
per  thousand,  BM,  wale  pieces  about  the  same.  I  regret  that  I 
cannot  give  you  any  data  on  the  subject  of  steel  sheet  piling. 

The  A.,  T.  6  S.  F.  Ry.  are  driving  some  sheet  piling  this  year 
on  the  San  Joaquin  Valley  Division  and  will  have  some  data  later 
on  the  subject. 

A.  E.  Killam,  Inspector  of  Bridges  and  Buildings,  Intercolonial 
Railway  of  Canada: 

1.  We  have  not  had  any  experience  with  steel  piles  on  the 
I.  G.  R.  When  the  road  was  built  I  think  in  all  cases  piles  were 
8  and  9  feet  double  row,  3  and  4  feet  apart,  tamped  with  clay 
between. 

2.  Piles  made  of  spruce  are  found  to  be  the  best. 

3.  We  drive  with  steam-driven  hammer,  18  to  24  cwt.,  for  wood 
piles.    Have  not  used  steel. 

4.  No  experience. 

Along  the  Intercolonial  Railway  of  Canada  the  pile  driving 
done  is  nearly  all  for  temporary  use,  such  as  staging,  for  putting 
up  new  bridges  and  other  temporary  work. 

J.  T.  Carpenter,  Superintendent  of  Bridges  and  Buildings,  South- 
ern Railtvay  Company: 

I  have  not  had  any  experience  in  coffer  dam  work  or  sheet 
piling,  and  am  therefore  not  in  t^osition  to  give  you  any  Informa- 
tion on  such  work. 

G.  Aldrich, 
Committee, 

7 
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Supplementary  report  by  F,  W.  Bailey,  Superintendent  of  Bridges 
and  Buildings,  M.,K.d  T.  Railroad,  through  Mr.  W.  F.  Steffcns, 
member  of  the  committee. 

Denison,  Texas,  October  8,  1906. 

F.  W.  Bailey,  Superintendent  Bridges  and  Buildings,  Missouri, 
Kansas  d  Texas  Railway  System: 

Your  favor  to  Mr.  Fisher  has  been  handed  to  me  for  reply, 
beg  to  advise  we  have  had  no  experience  with  concrete  piling. 

We  have  sufficient  Friestadl  steel  piling  In  36-foot  lengths  for 
most  any  kind  of  abutment  or  pier  work;  have  used  it  now  on  dif- 
ferent pieces  of  work  twice  on  the  Canadian  and  once  on  the 
Brazos  River.  In  the  first  instance  we  had  about  15  feet  ol  water 
and  20  feet  of  quicksand;  in  the  last  instance  we  had  about  15 
feet  of  water  and  had  to  go  60  feet  for  foundation,  the  last  24 
feet  was  quicksand.  Experienced  no  difficulty  in  driving,  used  a 
jet  and  on  the  first  two  jobs  used  drop  hammer;  on  the  last  one 
used  steam  hammer;  In  each  case  drove  the  steel  piling  six  inches 
or  more  into  the  rock  foundation.  After  using  Uie  piling,  I  had 
them  straightened  and  they  are  as  good  as  new. 

As  to  siikcing  wales:  that  depends  wholly  on  the  material 
and  its  consequent  pressure.  We  framed  in  12  x  12  timber  about 
8-foot  centers  at  top  and  4-foot  centers  at  bottom  at  Brazos  River; 
we  put  in  timber  casing  and  sunk  same  about  30  feet,  then  drove 
the  steel  casing  inside  and  framed  in  walls  as  we  went  down  with 
excavation.  In  driving  used  hoisting  engine  and  ordinary  land 
driver  with  long  leads,  made  a  hood  to  go  over  ends  of  steel  piles 
to  protect  same. 

When  timber  is  used  for  sheet  piling  we  use  long  leafed  pine, 
dimensions  to  suit  requirements.  We  have  found  the  difficult 
part  was  to  draw  the  steel  piles. 

On  the  first  job  set  up  raising  bent,  rigged  six  set  triple  and 
double  blocks  with  2%-inch  line,  used  two  hoisting  engines  and 
two  35-ton  Norton  jacks,  and  it  was  slow  and  expensive  work  to 
pull  them.  We  made  some  special  clevises  and  drilled  additional 
holes  for  bolts  in  the  steel  piling,  as  the  single  bolt'  would  shear 
off  with  the  strain  we  put  upon  them.  The  last  two  jobs  we  were 
on  we  thoroughly  douped  the  piles,  and  were  careful  not  to  force 
them  down,  but  rather  depended  upon  the  jet  getting  them  down, 
but  still  they  were  difficult  to  pull. 

I  haven't  the  exact  cost  at  hand,  in  fact,  I  do  not  consider  the 
use  of  steel  piling  practical  where  timber  casing  will  answer. 
They  are  especially  adapted  to  foundations  where  quicksand  is 
encountered  and  where,  without  their  use,  we  would  be  compelled 
to  use  compressed  air  at  a  much  greater  expense. 

South  Bethxehem,  Pa.,  September  1,  1906. 

Mr.  Q.  Aidrich,  Chairman,  Committee  No.  5,  Association  of  Super- 
intendents of  Bridges  and  Buildings,  Readville,  Mass.: 

Dear  Sm:  I  note  below  answers  to  your  questions  In  regard 
to  "Recent  Practice  in  Cofferdam  Work." 

1.  I  have  had  no  actual  experience  with  steel  sheet  piling.  Have 
made  tests  of  driving  such  pllihg,  and  in  my  opinion  It  can  be 
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clriven  in  gravel  free  from  large  boulders;  also  in  clay,  sand  and 
the  softer  materials.  I  think  it  will  make  a  first-class  cofferdam 
and  foundation  shoring.  As  to  the  pulling  of  sections  for  reuse, 
this  can  no  doubt  be  done  where  driving  is  not  too  hard,  but  how 
many  times  steel  piling  can  be  used  over  again  depends  on  the 
nature  of  the  soil  in  which  it  is  driven.  It  should  be  used 
at  least  four  times  to  make  its  cost  come  within  the  cost 
<of  wooden  sheet  piling  of  3-ply  made  of  1%-inch  plank  T.  6  G. 
form,  but  for  foundations  where  quicksand  is  encountered  the 
steel  sheeting  would  appear  to  me  the  best,  on  account  of  the 
interlocking  of  the  sections  and  small  displacement  of  material 
by  each  section.  * 

The  kind  of  lumber  used  for  wooden  sheet  piling  where  tight- 
ness of  pit  is  necessary,  I  think  should  be  oak,  yellow  pine  or 
beech,  depending  again  on  the  nature  of  the  soil.  It  would  also 
-depend  on  what  kind  of  lumber  is  to  be  had  in  the  nearest  mar- 
ket, suitable  for  driving.  For  ordinary  shoring  of  foundations 
hemlock  planking  two  or  three  inches  thick  should  answer. 

3.  Steel  piling  can  no  doubt  be  driven  best  by  means  of  a  steam 
hammer;  quicK  blows  will  do  best  work  for  driving  this  material; 
for  pulling  steel  sheet  piling  I  should  use  same  overhead  frame 
used  for  driving.  Before  starting  to  pull,  each  section  should 
be  tapped  iigntly  with  the  steam  hammer  to  jar  section  loose, 
then  pull  them  with  hoisting  engine  and  strong  tackle  blocks. 

4.  Cost  of  sheet  piling  in  wood  3-ply,  1%-inch  plank  driven  to 
give  same  effect  as  steel  piling,  will  probably  be  from  22  to  25 
•cents  per  square  foot  in  place,  while  steel  sheet  piling  15-inch 
•channels  and  Z-bars  weighing  together  41  pounds  per  square  foot, 
cost  about  2^  cents  per  pound  delivered,  cost  of  driving  say 
%  cent  per  pound,  making  2%  cents  per  pound,  or  97%  cents  per 
square  foot;  adding  for  creasing  and  burlap  facing  will  make  the 
cost  about  $1.00  per  square  foot,  or  four  times  as  much  as  wood 
•sheet  piling,  3-ply. 

Yours  respectfully, 

f.  e.  schall. 
Walter  T.  Bebo. 

E.  B.  ASHBY. 

DISCUSSION. 

President. — ^We  are  now  ready  to  proceed  with  discussions 
•on  number  five.  Mr.  G.  Aldrich  of  the  N.  Y.,  N.  H.  &  H. 
R.  R.  is  chairman,  and  I  would  like  to  ask  Mr.  Aldrich  if  he 
Tias  anything  further  to  suggest  since  his  report  wo?  made 
and  printed? 

Mr.  Aldrich. — I  wrote  to  Mr.  Reid  of  the  Lake  Shore 
Road,  making  inquiries  of  him  upon  the  subject  of  **  Steel 
Sheet  Piling,*''  and  enclosing  a  circular  bearing  upon  the 
flame  matter.    I  hoped  and  expected  to  have  received  from 
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him  a  report  of  considerable  value.  lie  states  that  he  did 
reply  to  my  inquiry  at  some  len^h.  I  regret  to  say  that  his 
communication  did  not  reach  me ;  but  as  he  is  present,  per- 
haps he  will  give  us  the  benefit  now  of  his  experience  and 
his  opinion  upon  the  subject  of  steel  sheet  piling. 

President. — Would  like  to  hear  from  Mr.  Reid. 

Mr.  Reid. — Accidents  will  happen,  and  in  some  unac- 
countable manner  my  letter  of  reply  to  Mr.  Aldrich's  in- 
quiry went  astray.  We  have  been  using  some  steel  sheet 
piling  on  the  Lake  Shore  Road  for  coffer  dam  work,  at 
Irving,  N.  Y.,  about  twenty-eight  miles  west  of  Buffalo. 
We  could  not  drive  wood  sheet  piling,  so  we  used  steel 
sheet  piling.  We  finally  succeeded  in  driving  them  down, 
although  it  was  hard  work.  We  were  obliged  to  go  through 
sand  and  gravel,  broken  stone,  boulders,  old  piles  and  tim- 
bers. We  obtained  a  fairly  water-tight  result.  The  joints 
could  be  made  reasonably  water-tight  in  a  moderate  depth 
of  water,  but  in  deep  water  we  had  to  bank  with  clay.  It 
did  the  work  and  required  very  little  inside  bracing.  For 
one  pier  we  excavated  about  fifteen  fe«t  below  the  water. 
We  also  had  a  good  deal  of  difficulty  in  removing  them,  and 
many  of  them  we  could  not  pull  out  at  all.  There  must 
have  been  about  a  hundred  that  we  could  not  get  out.  Of 
those  which  we  did  get  out  I  presume  we  lost  about  thirty 
per  cent.,  as  about  thirty  per  cent,  were  good  for  nothing 
but  scrap.  It  is  therefore  a  question  which  should  be 
taken  into  consideration,  whether  it  pays  to  use  sheet  pil- 
ing in  place  of  wooden  piling.  The  steel  piling  we  used 
weighed,  approximately,  thirty-five  pounds  to  the  foot  and 
cost  about  $50  a  ton. 

President. — Are  there  any  further  remarks  to  be  made? 
It  is  certainly  very  interesting. 

J.  H.  Markley. — We  are  doing  some  of  this  work  at  Peo- 
ria just  now,  and  have  been  for  the  last  ten  months.  We 
are  using  the  Wakefield  Piling,  made  of  3x12  pine,  sur- 
faced on  one  side  and  bolted  together  with  half-inch  car- 
riage bolts  about  three  feet  apart.     In  putting  our  dam 
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around  the  first  pier,  which  is  at  the  east  end  of  a  287-feet 
draw,  we  were  confronted  with  one  of  the  worst  river  bot- 
toms that  could  be  imagined.  We  were  working  without 
any  knowledge  as  to  the  nature  of  the  old  foundation,  but 
supposed  it  to  be  piling ;  but  I  could  not  work  on  this  sup- 
position, that  is  so  far  as  dredging  was  concerned,  for  fear 
of  undermining  the  pier.  By  drilling  through  the  pier 
from  top  to  bottom,  I  found  it  re«ted  on  timber  four  feet  be- 
low the  river  bed.  As  to  whether  the  timber  was  supported 
on  piling,  or  simply  on  the  bed  of  the  river,  there  were  no 
records  to  show.  When  we  finally  got  the  pier  all  out  we 
found  it  rested  on  sand  and  gravel,  and  was  built  in  1856. 
Some  twenty-five  years  ago  tho  river  scoured  around  the 
pier;  in  fact,  in  some  places  it  reached  two  feet  below  the 
foundation.  In  order  to  stop  this,  there  were  some  twenty 
or  twenty-five  carloads  of  rubble  stone  put  all  around  it,  on 
the  up-stream  side.  This  bed  of  stone  was  ten  feet  thick,  so 
you  can  imagine  with  what  obstacles  we  had  to  contend.  In 
order  to  avoid  the  stone  I  made  the  frame  for  the  dam  large 
enough  to  avoid  as  much  of  it  as  possible.  However,  with 
all  of  this  precaution  we  could  only  get  about  one  half  of 
the  piling  down  to  bedrock.  The  balance  rested  on  the  rip- 
rap stone.  This  formed  an  ideal  filter  for  the  water  under 
the  staves  and  more  than  our  pumps  would  keep  out  Our 
next  movement  was  to  fill  the  inside  of  the  dam  with  clay, 
with  the  idea  that  it  would  settle  in  the  voids  around  the 
rip-rap  stone  and  then  drive  another  dam  and  make  it  just 
as  small  as  it  could  be  made,  allowing  enough  room  to  work 
between  it  and  the  old  pier  and  for  the  pumps  in  one  end. 
Those  pilings  under  the  bridge  we  forced  down  with  jacks, 
the  balance  were  driven  with  a  700-pound  hammer.  The 
leads  of  the  driver  were  swung  from  the  ends  of  the  der- 
rick boom.  The  cost  of  the  wooden  staves  such  as  we  used 
were  about  one  half  the  cost  of  steel. 

Mr.  Heflin. — My  method  of  building  coffer  dams  is  con- 
trolled entirely  by  the  condition  of  the  bottom  of  the  stream 
where  the  excavation  is  to  be  made.     If  the  water  is  shallow, 
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and  the  bed  of  the  stream  is  about  level,  we  use  a  6  x  6,  or 

• 

eight-inch  stringer  inside  and  outside  of  the  coffer  dam, 
framed  and  doweled  together  at  such  height  above  the  water 
surface  as  may  be  desirable.  Around  the  frame  we  drive 
two-inch  sheet  piling  on  both  sides,  filling  in  with  clay 
between  the  two  lines  of  sheet  piling.  The  piling  is  drivert 
with  a  heavy  maul  or  wooden  hammer,  the  power  being  sup- 
plied by  a  small  engine. 

Mr.  Killam. — On  the  Intercolonial  Railway  we  have  not 
had  any  experience  in  taking  out  old  foundations.  We  al- 
ways use  the  old  foundations  which  have  been  in  for  fifty 
years  or  more.  As  to  the  forms  or  modes  of  coffer  dams :  In 
gravel  bottoms  or  soft  bottoms,  where  we  have  five  or  ten 
feet  of  water,  and  of  no  considerable  depth,  we  drive  two 
rows  of  piling  around,  six  feet  from  the  structure  that  is  to 
be  put  down,  and  between  these  rows  we  tamp  with  clay. 
The  piles  are  eight,  ten  or  twelve  inches  wide  and  are  driven 
with  an  ordinary  pile  driver,  down  to  hard  bottom,  and 
then  pump  out  the  water  and  excavate,  and  the  masonry  is 
begun  on  a  solid  bottom.  The  bridge  across  the  Grand  Nar- 
rows, in  Cape  Breton,  is  2,000  feet  long,  and  there  are 
seventy-six  feet  of  water  in  the  deepest  part.  The  bottom 
was  hard.  Caissons  were  built  and  sunk,  and  the  masonry 
was  built  in  them.  The  masonry  is  perfectly  solid  yet. 
We  had  marine  divers  a  short  time  ago  to  make  an  inspec- 
tion to  ascertain  the  state  of  the  masonry,  and  found  it  was- 
in  good  condition. 

A  member. — We  have  never  used  the  steel  sheet  piling  on 
my  division,  but  we  have  used  the  wooden  sheet  piling,  in- 
various  thicknesses  and  it  has  answered  the  purpose  admi- 
rably. We  generally  drive  this  Wakefield  piling  with  a 
regular  land  pile  driver. 

President. — Have  we  any  other  remarks  in  connection 
with  this  report  ?  If  not,  we  will  pass  to  the  next  subject^ 
number  six. 
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:«ODERN  COALING  STATIONS  AND  CINDER 

PITS. 

REPORT  OF  COMMITTEE. 

Pbovidence,  R.  I.,  Sept.  12,  1906. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

Your  committee  on  subject  number  six,  "Modem  Coaling  Sta- 
tions and  Cinder  Pits/'  begs  to  report  as  follows: 

After  an  exchange  of  views  as  to  the  best  method  to  be  adopted 
in  gathering  material  for  a  report*  a  circular  was  mailed  to  75 
members  of  the  Association,  distributed  ov^r  the  United  States 
and  Canada,  of  which  the  following  Is  a  copy: 

The  undersigned  committee  request  your  assistance  in  the 
preparation  of  a  report  that  will  cover  all  important  points  in 
connection  with  this  subject. 

Will  you,  therefore,  please  furnish  plans  of  coaling  stations 
and  cinder  pits  that  are  in  successful  operation  on  your  road, 
with  a  descriptive  letter  accompanying  each  plan,  pointing  out 
the  advantages  and  disadvantages  found  in  practice,  and  includ- 
ing answers  to  the  following  questions,  with  reference  to 

COALIXO  STATIONS. 

1.  How  is  coal  handled?  Whether  from  elevated  trestle,  dump- 
ing the  coal  from  cars  into  pockets,  shoveling  from  cars  into 
pockets,  link  belt  conveyor,  or  by  locomotive  crane  from  cars  or 
storage  pile. 

2.  Approximate  cost  of  plant,  giving  some  detail. 

3.  Capacity  in  tons  per  hour,  and  for  each  24  hours. 

4.  Cost  of  coaling  engines,  per  ton. 

5.  In  your  opinion,  what  is  the  best  type  for  coaling  stations 
having  capacity  of  50,  100,  300,  500,  1,000  and  5,000  tons,  with 
reasons  for  same. 

6.  What  kind  of  power  do  you  prefer  to  operate  the  machinery 
of  coaling  stations?  Whether  steam  engine,  gasoline. or  electric 
motor. 

CINDER  PITS. 

1.  Description,  whether  depressed  track  for  ash  cars,  link  belt 
conveyor,  swinging  or  traveling  crane  handling  buckets. 

2.  Approximate  cost  of  construction,  giving  some  detail. 

3.  Greatest  number  of  engines  to  be  cleaned  per  hour,  and 
average  in  each  12  and  24  hours. 

4.  Cost  of  handling  cinders  per  yard. 


' 


102 

5.  If  machinery  is  used,  is  it  operated  by  same  power  that 
operates  coaling  plant? 

6.  In  your  opinion  what  is  the  best  type  of  pit  for  handling 
ashes  at  stations  where  there  are  6,  20,  50,  100  and  200  engines 
per  day  to  be  cared  for? 

Seventeen  replies  have  been  received,  some  of  them  very  re- 
cently, and  the  majority  of  these  were  accompanied  by  descrip- 
tions, blueprints  and  cost  data.  Several  reasons  might  be  named 
why  a  larger  number  did  not  furnish  the  information  requested, 
the  principal  one  being  that  your  committee  was  unable  to  get 
the  work  started  until  after  the  commencement  of  the  busy 
season.  Another  was,  that  more  than  one  department  of  the  rail- 
roads are  concerned  in  supplying  the  information  desired,  thus 
making  it  more  difficult  to  obtain,  and  finally,  a  few  roads  ob- 
jected to  having  information  of  that  character  published. 

A  letter  was  mailed  on  June  22,  to  all  those  who  had  not  then 
responded  to  the  circular,  urging  them  to  do  so  as  quickly  as 
possible,  cbut  only  a  few  replies  were  received,  some  stating  that 
the  circular  had  not  reached  them. 

While  much  valuable  material  is  at  hand  which  might  be 
used  in  preparing  a  report,  some  of  it  is  in  such  form  as  to  render 
it  difficult  to  tabulate,  or  draw  conclusions  from,  and  it  is  apparent 
in  some  cases  that  possibly  only  one  division  of  an  important  road 
is  covered,  and  this  might  not  have  in  operation  all  the  standards 
of  the  road.  For  this  reason,  and  because  more  than  one  depart- 
ment is  concerned,  the  returns  would  doubtless  have  been  more 
complete  if  the  request  for  information  had  been  addressed  to 
one  of  the  general  officers  of  the  roads,  whether  represented  by 
membership  in  our  Association,  or  not. 

In  view  of  this  situation,  and  the  importance  of  the  subject. 
In  connection  with  the  fact  that  the  individual  members  of  the 
committee  have  found  it  impossible  to  give  the  matter  proper 
attention  on  account  of  other  urgent  demands  upon  their  time,  it 
has  been  decided  best  not  to  make  a  full  report  at  this  time,  and 
recommended  that  the  subject  be  continued  for  additional  investi- 
gation by  a  committee. 

With  reference  to  the  scope  of  this  investigation,  the  committee 
of  which  Mr.  W.  A.  McGonagle  was  chairman  in  1901  and  1902, 
made  an  excellent  report  on  "Auxiliary  Coaling  Stations*'  only, 
but  the  subject  now  under  investigation  does  not  appear  to  have 
been  limited  to  one  class  of  stations,  and  the  committee  would 
recommend  that  if  the  subject  is  continued,  the  Association  define 
the  scope  of  inquiry,  as  to  whether  it  shall  be  confined  to  terminal 
stations  only,  or  include .  all  classes.  The  blueprints  and  other 
information  received  in  answer  to  circular  of  inquiry  are  on  ex- 
hibition for  such  disposal  as  may  be  decided  upon. 

Respectfully, 

J.  S.  Browne, 

Chairman. 

G.  H.  SOLES, 

D.  W.  LuM, 

P.     P.     GUTELIUS, 
F.    B.    SCHEETZ, 

Committee. 
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SUPPLEMENTARY  REPORT. 

COALIXG   STATIONS. 

J.   P.    Snow,    Civil   Engineer,    West    Somervilley    Mass.,  Coaling 
Stations: 

We  have  a  modern  coaling  station  at  Ayer,  Mass.,  which  I  will 
try  to  describe  briefly  and,  .if  possible,  I  will  fix  up  an  outline 
drawing  in  season  for  use  by  Secretary  Patterson.  Our  working 
drawing  is  too  much  in  detail  for  your  use. 

The  coaling  plant  at  Ayer  consists  of  a  trestle  13  feet  high,  with 
two  track  hoppers  built  under  it.  These  hoppers  will  each  hold  a 
carload.  They  discharge  by  a  simple  guillotine  gate  2  feet  square 
into  a  1-ton  tub,  which  is  raised  on  a  C.  W.  Hunt  inclined  boom  to 
empty  automatically  into  two  elevated  hoppers,  15  feet  by  20  feet, 
holding  each  about  150  tons.  These  hoppers  deliver  to  locomotives 
by  four  William's  and  White  chutes,  with  Anderson  controllable 
gates.  There  is  no  provision  for  weighing  coal,  as  our  people  do 
not  think  it  pays  to  go  into  the  complication  necessary.  This 
plant  is  worthed  with  one  hoisting  engine,  so  that  but  one  tub  is 
in  use  at  one  time.  Thirty  tons  per  hour  is  easy  work.  The 
measure  of  speed  is  getting  the  coal  out  of  the  cars. 

We  have  two  fairly  modern  styles  of  ash-pits,  one  of  which  is 
an  air-hoist  hung  from  a  gallows  frame,  which  spans  the  pit  track 
and  an  ash-car  track  alongside.  The  ashes  are  dumped  from  the 
engine  into  a  bucket  in  the  pit  underneath,  the  engine  moved 
away  and  the  bucket  raised  by  the  air-hoist  and  traversed  over 
the  car,  where  it  is  dumped  and  returned  to  the  pit  ready  for 
another  engine.  The  other  is  a  pit  with  depressed  car-track  along- 
side. The  engine  track  is  elevated  as  much  as  circumstances  will 
allow.  I  send  you  a  print  of  this.  It  is  the  favorite  scheme  with 
us  at  present. 

Charles  Carr,  Superintendent  Buildings,  M.  C.  R.  R.,  Jackson, 
Mich. 

COALING  STATIONS. 

1.  We  use  all  the  methods^  mentioned  except  the  last  (loco- 
motive crane  from  cars  or  storage  pile). 

2.  Cost  of  plant  (link-belt  conveyor)  $22,355.60,  distributed  as 
follows:     Pit,  $4,250.30;   chute,  $15,405.30;   tracks,  $2,700. 

3.  Five  hundred  tons  per  twenty-four  hours,  twenty-one  tons 
per  hour. 

4.  $0.0478. 

5.  Link-belt  conveyor,  for  the  reason  of  its  being  the  most 
economical. 

6.  Electric  motor  when  available;  if  not,  a  gasoline  engine. 

CI N DEB  PITS. 

1.  Depressed  track  pit. 

2.  Cost  of  two  pits,  $5,277.84   (track  work  not  included). 

3.  Average  of  eighty  every  twenty-four  hours. 
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4.  Could  not  say,  as  men  who  clean  engines  find  time  to  handle 
cinders  also. 

5.  No  power  used. 

6.  Depressed  track  pit. 

Mr,  E.  Brown,  Master  of  Bridges  and  Buildings,  Orand  TrunJcr 
Railway,  Allendale,  Ont.: 

.  Our  general  practice  here  is  to  use  some  form  of  coal  storage 
pocket  with  incline  to  haul  cars  up  and  dump  the  coal  direct  into 
the  bins,  or  else  a  Fairbanks-Morse  elevator,  according  to  the  lay 
of  the  land.  The  cinder  pits  are  of  the  common  depressed  type. 
The  engines  are  cleaned  into  a  kind  of  basket,  which  is  subse- 
quently lifted  with  a  compressed  air  hoist,  and  dumped  on  to  a. 
flat  car. 

Mr.  J.  N.  Penwell,  Supervisor  of  Bridges  d  Buildings,  Lake  Erie 
&  Western  Railroad  Company,  Tipton,  Ind.: 

COALING  STATIONS. 

1.  We  have  three  kinds  of  coaling  stations.  Five  of  them  are 
elevated  trestles,  with  the  old-fashioned  bins  with  automatic  drop 
aprons.  The  coal  is  shoveled  by  hand  from  the  cars  into  the  bins. 
The  engine  men  operate  the  bins  from  the  outside.  We  have- 
one  coaling  station  with  elevated  trestle  and  dump  carts,  coal 
being  shoveled  by  hand  from  the  cars  into  the  dump  carts,  and 
then  operated  by  the  coal  heavers.  Three  coaling  stations  with 
old-fashioned  derrick  and  buckets,  using  air  for  power,  the  air 
being  taken  from  a  locomotive.  None  of  our  coaling  stations 
are  modern  in  any  way  and  the  one  where  we  use  the  small  dump 
carts  is  the  most  economical.   • 

2,  3.  Will  hardly  be  considered  with  our  old  coal  docks. 

4.  Costs  from  nine  to  twelve  cents  per  ton,  an  average  of  about. 
10  cents. 

5.  My  limited  experience  with  modern  coal  docks  will  hardly 
permit  me  to  give  an  intelligent  reply. 

6.  I  would  recommend  motor  power  if  a  current  can  be  secured 
at  reasonable  price,  otherwise  steam  engine.  Gasoline  engines 
are  too  uncertain  and  the  unsettled  price  of  gasoline  forbids  me 
recommending  gasoline  engines. 

CINDEE  PITS. 

We  have  no  modern  cinder  pits.  We  have  a  depressed  track 
for  our .  cinder  cars.  We  use  iron  piling  with  I-beams  for 
stringers,  and  cast-iron  clamps  to  hold  the  rail,  in  most  of  our 
cinder  pits.  Others  are  built  of  fire  clay  with  cast-iron  coping  to 
hold  the  rail. 

Where  fifty  engines  or  less  per  day  are  to  be  cleaned,  I  would 
recommend  a  cheap  cinder  pit  with  depressed  track  for  cinder 
cars,  transferring  the  cinders  by  hand,  as  the  enormous  expense- 
for  maintenance  of  modem  cinder  pits  would  not  be  Justified* 
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Where  from  fifty  to  one  hundred  or  more  engines  per  day  are  to 
he  cleaned  a  more  modern  pit  would  be  required,  but  I  can  not 
give  an  intelligent  opinion  as  to  the  particular  kind,  as  we  have 
none  in  use. 

Mr.  H.  H.  Eggleston,  Supervisor^  Bridges  and  Buildings^  Chicago 
d  Alton  Railvxiy  Company,  Bloomington,  III.: 

1.  Link  belt  conveyor. 

2.  Ck)st  of  plant,  two  bins  complete,  capacity  of  each  bin  130 
tons,  about  $12,000. 

3.  Capacity  of  coaling  stations  from  fifty  to  sixty-five  tons  per 
hour. 

4.  Cost  of  coaling  engines  per  ton,  from  one  cent  to  two  cents, 
according  to  the  number  of  tons  of  coal  elevated. 

5.  Link-belt  conveyor  for  coaling  stations  having  a  capacity  of 
500  ton)s  or  over.  For  coaling  stations  under  600  tons  of  coal,  I 
would  think  the  elevated  trestle  would  be  the  cheapest.  The  link- 
belt  plant  does  not  take  up  as  much  room  as  an  elevated  coal 
trestle  and  in  some  places  this  would  be  more  economical  where 
the  space  is  limited. 

6.  Prefer  electric  power  in  coaling  stations,  as  there  is  less 
danger  from  fire  than  a  steam  or  gas  engine  power  plant. 

CIXDEK  PITS. 

1.  Depressed  track  for  ash  cars.  We  also  have  a  link-belt  con- 
veyor from  depressed  pits.  Traveling  crane  handles  buckets  on 
•depressed  track  very  cheaply  and  satisfactorily. 

2.  Approximate  cost  of  construction  of  two  pits  and  conveyors 
■esLch  150  feet  long,  opposite  each  other,  about  $5,000. 

3.  Cinder  pits,  average  number  of  engines  in  twenty-four  hours, 
about  fifty. 

4.  Cannot  say  exactly,  as  the  men  handling  cinders  do  other 
work  at  coaling  stations  and  I  have  no  figures. 

5.  Same  machinery  used  to  operate  link-belt  cinder  pits  as  is 
used  to  elevate  coal.  On  depressed  bins  and  conveyors,  the  same 
machinery  Is  not  used  to  elevate  coal  and  cinders. 

6.  I  think  that  depressed  pits  and  conveyors  would  handle  more 
cinders  than  a  link-belt  pit  of  the  same  capacity,  as  more  engines 
can  have  their  fires  cleaned  at  the  same  time. 

Mr.  M.  R.  Strong,    Engineer    of    Bridges    and   Buildings,    Erie 
Railroad: 

1.  Coal  is  unloaded  from  drop  bottom  cars  into  a  concrete  pit; 
track  over  this  pit  being  elevated  four  feet  above  the  ground  and 
carried  on  I-beams  supported  on  concrete  piers. 

2.  Plant  consists  of  locomotive  crane  costing  $6,000;  concrete 
pit  costing  $1,300. 

3.  Forty  tons  per  hour  can  be  handled  from  one  of  these  pits. 
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4.  Cost  of  coaling  engines  per  ton,  between  two  and  two-tenths 
cents;  this  price  includes  picking  up  cinders. 

5.  For  terminal  stations  the  best  type  of  a  coaling  station  is 
that  described  above.  For  points  where  trains  take  coal  while  in 
transit,  elevated  pockets  from  which  the  coal  is  conveyed  to 
the  hopper  \fy  link-belt  or  rubber-belt  conveyors. 

6.  Electric  power  is  priefer^tble  for  operating  machinery  at  coal- 
ing stations  when  same  is  available  for  continuous  hard  service; 
where  electricity  is  not  available,  steam  engine.  Where  coaling 
station  is  operated  intermittently,  gasoline  engine. 

COALING   STATION  AT   BUFFALO,    N.   Y. 

1.  Coal  is  dumped  from  cars  to  storage  pit  and  delivered  on 
engines  by  locomotive  crane. 

2.  One  half  cost  of  locomotive  crane,  $4,250;  cost  of  coal  pit, 
$6,000;  total,  $10,250. 

3.  Crane  not  worked  to  full  capacity.  Handles  about  twenty 
tons  per  hour,  or  an  average  of  400  tons  each  twenty-four  hours. 

4.  Cost  per  ton,  coaling  engines,  $0,046. 

6.  Gasoline  or  electricity,  whichever  is  most  economical. 

COALING  STATION  AT  PORT  JERVIS,  X.  Y. 

1.  Robins'  Conveying  Belt  Co.  coal  emptied  into  track  hopper 
and  elevated  to  coal  pockets  by  belt  inclined  forty-five  degrees. 

2.  Foundation  and  piping,  $2,485.42;  timber  and  steel  struc- 
ture, including  hoppers,  etc.,  $20,728.91;   chutes,  belts,  electrical 

^appliance  motors,  etc.,  $3,055.57;  total,  $26,269.90. 

3.  Tons  per  hour  eighty.    Each  twenty-four  hours,  1,400  tons. 

4.  Cost  of  coaling  engines,  $0.0225. 

CINDER  PITS. 

« 

1.  Depressed  pit  in  which  cinders  fall  directly  in  the  water  and 
are  removed  and  loaded  into  cars  by  locomotive  crane. 

2.  Concrete  pit,  90  feet  long,  $2,000  cost;  I-beam  girders,  $360 
cost;  sewer  draining  pit  about  $300.  The  sam»  crane  hatidling 
coal  handles  cinders. 

3.  Three  engines  can  be  cleaned  at  once,  making  average  time 
of  cleaning  fifteen  minutes. 

4.  At  a  point  where  fifty  engines  per  day  are  handled,  cost  of 
unloading  cinders  is  included  in  the  cost  of  two  and  one-half  cents 
per  ton  for  handling  coal,  as  crane  can  handle  in  thirty  minutes 
cinders  from  twenty-five  engines. 

5.  Same  style  power  should  operate  cinder  plant  that  operates 
coaling  plant. 

6.  A  good  type  of  pit  for  from  fifty  to  seventy-five  engines  per 
day  is  shown  on  attached  print. 
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CIXDEB  PIT  AT  BUFFALO,  N.  Y. 

1.  Ashes  are  dumped  into  a  pit  8  feet  wide  and  9  feet  deep  from 
locomotives.  They  are  then  loaded  into  cars  by  means  of  locomo- 
tive crane. 

2.  One  half  cost  of  locomotive  crane,  |4,250;  cost  of  pit;  $5,000; 
total,  $9,260. 

3.  Greatest  number  of  engines  per  hour,  five;  average  twelve 
hours,  forty;  average  twenty-four  hours,  eighty. 

4.  Cost  of  loading  cinders,  $0,018  per  yard. 

5.  Yes.    Locomotive  crane  handles  both  the  coal  and  cinders. 

6.  Concrete  cinder  pit  with  double  I-beam  stringers  under 
one  rail  line  resting  on  cast-iron  pedestals  at  twelve-foot  centers. 
Cinders  to  be  loaded  by  locomotive  crane. 

CIXDEE  PIT  AT   SALAMAXCA,  N   Y. 

1.  Cinder  pit  is  of  concrete  construction,  about  300  feet  in 
length,  and  operated  by  locomotive  crane. 

2.  Approximate  cost  of  construction,  $10,500,  including  track 
supports  and  sewer. 

3.  Engines  cleaned  per  hour,  five.  For  an  average  of  twelve  and 
twenty-four  hours,  twenty-five  and  forty-six,  respectively. 

4.  Cost  to  handle  cinders  per  yard,  $0.03. 

5.  Locomotive  crane. 

CINDEB  PIT  AT  SUSQUEHANNA,  PA. 

1.  Concrete  cinder  pit,  8  feet,  6  inches  wide,  11  feet  deep  an(^ 
320  feet  long. 

2.  Cost  of  pit,  including  locomotive  crane,  $18,000. 

3.  It  is  possible  to  clean  twelve  engines  per  hour.  Greatest 
number  engines  cleaned  in  twelve  hours  forty-one,  greatest  num- 
ber cleaned  in  twenty-four  hours  eighty. 

4.  The  total  cost  of  hauling  cinders  from  pit  to  cars  is  $0,007. 

5.  Locomotive  crane  handles  cinders  only  at  thlfe  point. 

By  M,  Bishop,  Master  Carpenter,  C,  R.  I.  d  P.  Railway,  Chickasha^ 
I.  T.: 

1.  On  the  Oklahoma  Division  of  the  Chicago,  Rock  Island  & 
Pacific  Railway,  we  have  the  William's,  White,  pocket  coal  chute, 
-elevated  trestle.     Shovel  by  hand  from  cars  to  pocket. 

2.  The  cost  of  a  fifteen-pocket  coal  chute  runs  from  $3,500  to 
$3,800. 

3.  This  style  and  size  of  chute  will  afford  from  eight  to  ten 
tons  per  hour. 

4.  Cost  of  coaling  engines  by  contract,  is  nine  and  one-half 
cents  per  ton.  This  includes  the  cleaning  up  around  coal  chute 
4ind  loading  cinders. 
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6.  In  my  opinion,  the  best  type  of  a  coaling  plant  for  all  capaci- 
ties, more  especially  a  one-hundred  ton  or  greater,  should  be  a 
large  bin,  elevated  trestle,  with  a  spout  or  an  apron  outlet,  with 
a  positive  gate  so  that  the  coal  can  be  trimmed  on  the  tender  to 
the  amount  required,  dispensing  with  any  waste  or  droppings  of 
<coal  on  the  ground.  The  height  of  thes^  storage  pockets  should 
be  so  that  hopper  bottom  cars  could  be  used.  And  an  incline 
built,  where  possible,  so  that  the  coal  cars  could  be  piaced  by 
locomotives  instead  of  hoisting  machinery.  My  reason  for  using 
locomotives  is  this:  When  hoisting  machinery  is  installed  and 
there  is  a  break  down,  it  becomes  necessary  to  resort  to  coaling 
-engines  by  hand.  With  tne  locomotive  you  are  always  prepared 
for  what  is  known  as  "putting  up  coal."  In  connection  with  this, 
the  car  must  be  located  with  locomotives  for  the  hoisting 
machinery,  and  with  very  little  more  effort,  the  coal  could  be 
put  up  on  the  chute.  I  will  say  that  I  have  been  reliably  informed 
that  on  one  of  the  other  divisons  where  they  had  the  hoisting  coal- 
ing plant  at  one  of  the  intermediate  coaling  stations,  there  was  a 
passenger  train  delayed  four  hours  on  account  of  plant  being 
broken  down. 

6.  I  prefer  the  locomotive  for  handling  coal.  I  wish  to  state 
in  connection  with  the  coaling  subject  that  we  are  about  to  install 
three  modern  coaling  plants  on  this  division,  and  that  we  have 
adopted  the  William's,  White,  pocket  arrangement  storage  bin,  in 
connection  with  the  undercut  gates  and  hoisting  machinery. 
This  type  of  chute  I  do  not  favor  for  two  reasons:  First.  The 
great  waste  of  coal  that  is  caused  by  dropping  more  than  the 
engine  will  hold.  Second.  In  case  of  a  break  down  with  the 
hoisting  machinery,  it  becomes  necessary  to  resort  to  coaling 
engines  by  hand,  which,  especially  in  intermediate  stations,  is 
a  great  delay.  But  I  have  understood  that  they  are  going  to 
abandon  this  style  of  chute,  and  install  a  different  kind,  of  which 
I  have  not  seen  plans  or  description. 

CINDER  PITS. 

1.  We  have  the  depressed  track  for  ash  cars,  and  cinders  are 
handled  by  hand. 

2.  I  have  no  figures  at  hand  to  give  cost  of  construction.    The 
•cost  would  probably  fun  from  ten  to  fifteen  dollars  per  lineal  foot. 

The  type  is  concrete  wall  and  base,  cast  column  and  rail  girder. 

3.  The  greatest  number  of  engines  we  handle  is  about  thirty- 
five  in  twenty-four  hours. 

4.  The  cost  of  handling  cinders  is  taken  care  of  by  the  coaling 
contractors.  As  I  stated,  they  have  the  contract  at  nine 
and  one-half  cents  per  ton  for  handling  coal,  and  they  take  care  of 
the  cinder  pit  and  waste  coal  droppings  from  the  chute. 

5.  We  have  no  machinery. 

6.  I  have  not  had  any  experience  with  machinery  for  handling 
cinders.     In  my  opinion  that  is  something  on  the  order  of  small 

-dump  cars  of  steel  construction,  and  the  cinder  pit  being  so  con- 
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Btructed  as  to  accommodate  them.    And  they  are  handled  on  an 
inclined  track  running  over  the  cinder  car  and  dumped. 

Something  on  thiE^  order,  I  believe,  would  be  profitable  where 
they  handle  fifty  or  more  engines. 

By  Mr.  W.  B.  McKenzie,  Chief  Engineer,  Intercolonial  Railtoay, 
Moncton,  N.  B.: 

According  to  information  given  me  by  the  mechanical  depart- 
ment, I  find  that  the  cost  of  handling  coal  and  ashes  at  th»  follow- 
ing places  is  as  below: 

Moncton,  by  the  Hunt  Elevator  System,  handling  coal,  per  ton, 
thirteen  and  two-thirds  cents,  thirty  tons  per  hour;  capacity  of 
bin,  500  tons.  Cost  of  handling  ashes  per  cubic  yard,  five  and  two- 
thirds  cents,  if  this  plant  had  work  to  run  to  its  full  capacity. 

Stellarton,  dumping  from  trestle  onto  an  elevated  floor  and 
running  Into  engines  by  small  dump  cars.  Cost,  twenty-one  cents 
per  ton  for  coal,  and  ten  cents  per  cubic  yard  for  removing  ashes 
by  hand.    Capacity  of  plant,  100  tons  every  twenty-four  hours. 

Point  Tupper,  shovelling  coal  from  cars  into  small  trolley 
cars  and  dumping  into  engines,  twenty-one  cents  per  ton.  Re- 
moving ashes  by  shovelling  from  ash-pit  onto  flat  cars,  eleven 
cents  per  cubic  yard. 

By  Mr.  D.  McLennan,  Mechanical  Foreman,  Intercolonial  Railway, 
Sydney,  N.  8.: 

In  reply  to  yours  under  date  of  the  first  inst.,  I  think  the  best 
we  could  do  with  the  coaling  shed  we  have  here  would  be  100 
tons  each  twenty-four  hours,  or  about  four  and  one-half  tons  per 
hour,  with  three  men  by  day  and  the  same  number  by  night. 
When  working  to  this  capacity,  it  would  cost  about  eleven  and 
three-fourths  cents  per  ton  to  coal  the  engines.  We  handle  the 
cinders  here  by  hand,  first  shovelling  them  from  the  ash-pit 
onto  a  platform,  and  then  from  the  platfrom  onto  flat  cars,  and 
to  handle  in  this  way  cinders  produced  by  100  tons  of  coal  con- 
sumed, would  cost  about  twelve  c^its  per  cubic  yard. 

By  Moses  Burpee,  Chief  Engineer,  Bangor  and  Aroostook  Railroad, 
Houlton,  Me.: 

HANDLING  CX)AL. 

1.  Shoveled  from  cars  standing  on  trestle  in  shed,  then  deliv- 
ered to  locomotives  in  tubs  raised  by  cranes,  usually  operated 
by  hand,  but  in  a  few  cases  by  power.  In  some  cases  also  dumped 
into  pockets  or  chutes  through  which  it  is  delivered  to  locomo- 
tives. In  other  cases,  shoveled  from  cars  into  sheds  having  an 
overhead  I-beam  with  trolley,  to  which  tubs,  loaded  by  hand,  are 
raised  by  differential  pulley,  or,  as  in  our  case,  by  air  hoist. 
These  are  switched  onto  a  cross  track  running  out  over  the  tender, 
dumped  and  returned  to  main  trolley  rail  and  lowered  to  coal 
pile. 

2.  Sheds  cost  about  $1  per  ton  capacity.  Fixtures  and  machin- 
ery, about  $1,000  per  shed. 
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3.  Capacity  is  limited  to  the  amount  of  labor,  in  our  experience. 

4.  No  figures. 

5.  Depends  on  circumstances.  Think  elevator  and  chute  style 
best  where  possible  to  use  it.  We  have  heretofore  been  obliged 
to  stock  up  for  six  months  every  spring  and  fall»  in  which  case 
large  sheds  or  stocks  are  necessary,  and  a  good  deal  of  hand  shov- 
elling requisite. 

6.  Compressed  air  where  possible.    Blectrlc  or  gasoline. 

CINDER  PITS. 

Cannot  give  from  experience  any  opinion  as  to  improved  pits. 
We  hnve  not  used  power  to  handle  ashes. 

By  C.  F.  Loweth,  Engineer  and  Superintendent ^  Bridges  and 
Buildings^  Chicago,  Milwaukee  c^  8t.  Paul  Railivap  Oompanpy 
Chicago: 

It  is  only  comparatively  recently  that  this  company  has  intro- 
duced the  use  of  mechanical  coaling  plants  and  cinder  pits  on  its 
lines,  and  to  date,  have  had  experience  with  only  two  types  of 
such  coaling  stations,  namely,  the  car  haul  system  and  the  link- 
belt  and  bucket  elevator  system,  typical  plans  of  which  I  am 
sending  you  under  separate  cover. 

The  former  consists  of  one  or  more  elevated  storage  pockets 
of  any  desired  capacity,  set  on  beam  scales  for  the  purpose  of 
weighing  the  coal  out  to  the  locomotives,  with  an  incline  track 
on  which  the  loaded  cars  are  hauled  up  over  the  storage  pocket 
and  dumped  on  breaker  bars  on  which  the  coal  is  broken  to  tne 
proper  size  before  it  falls  into  the  storage  pocket. 

The  cars  are  hauled  up  preparatory  to  unloading  by  means  of 
hoisting  machinery  of  the  friction  drum  and  gear  type,  driven 
either  by  steam,  gasoline  or  electric  power,  and  unloaded.  The 
car  is  then  let  down  the  incline  by  means  of  the  same  hoisting 
machinery  and  the  process  is  repeated. 

The  handling  of  coal  through  a  coaling  plant  of  this  type  is 
fairly  economical,  when  only  hopper  bottom  cars  are  used  and  the 
coal  is  in  comparatively  small  lumps.  Coal  in  large  blocks  or 
lumps  requires  much  breaking  with  hammers,  over  the  breaker 
bars.  This  process  is  slow  and  the  cost  of  handling  proportion- 
ately higher. 

The  cost  of  handling  coal  through  a  plant  of  this  type  may 
vary  from  three  and  one-half  to  eight  cents  a  ton,  owing  to  vary- 
ing conditions.  The  cost  of  this  type  of  plant  may  vary  accord- 
ing to  size  and  capacity,  from  $8,000  for  the  smallest,  with  a  stor- 
age capacity  of  100  tons,  to  $20,000  with  a  storage  capacity  of 
say  5,000  tons,  and  the  handling  capacity  may  vary  from  twenty 
to  fifty  tons  per  hour,  according  to  conditions. 

As  to  the  link-belt  and  bucket  elevator  type  of  station:  They 
consist  of  one  or  more  track  hoppers  into  which  coal  is  dumped 
and  from  which  it  is  conveyed  to  a  crusher  by  means  of  a  hori- 
zontal conveyor  or  carrier,  thence  to  the  elevator  which  conveys 
it  into  storage  pockets,  the  pockets  being  set  on  scales  for  the 
purpose  of  weighing  out  coal  to  the  engines. 
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This  type  of  coaling  plant  has  one  distinctive  advantage  over 
the  other  above  described  in  point  of  economy  in  the  handling  of 
coal,  in  that  the  coal  is  crushed  mechanically,  also  in  the  more 
rapid  process  in  getting  the  cars  placed  for  Ninloading;  but  the 
cost  of  maintenance  is  considerably  in  excess  of  the  other  type,  in 
that  it  contains  much  more  machinery  subject  to  wear  and  tear. 

The  capacity  of  these  plants  may  vary  from  twenty-five  tons 
per  hour,  with  a  storage  capacity  of  seventy-five  to  100  tons  for 
the  smallest,  to  100  tons  per  hour  with  a  storage  capacity  of  500 
tons  or  more  for  the  largest,  and  may  cost  from  $9,000  to  $30,000. 

The  cost  of  handling  coal  through  this  type  of  station  under 
favorable  conditions,  that  is,  with  exclusively  hopper  bottom  cars 
and  coal  in  condition  to  run  freely,  should  not  exceed  two  and  one- 
half  to  four  cents  a  ton.  Under  less  favorable  conditions,  it  may 
cost  as  high  as  eight  cents. 

I  will  add  that  I  am  not  prepared  to  expre^  an  opinion  as  to 
the  best  type  of  coaling  station  in  use.  Electrical  power  is  un- 
doubtedly the  best  for  driving  coaling  plant  machinery,  although 
steam  or  gasoline  power  may  be  successfully  and  economically 
applied. 

As  to  cinder  pits:  This  company  uses  the  open  shoveling  pit 
with  adjoining  depressed  track,  the  cinders  being  shoveled  by 
hand,  also  the  mechanical  jjit,  consisting  of  a  number  of  pans  or 
cars,  in  which  the  cinders  are  raked  out  of  the  locomotive  ash 
pans  and  elevated  on  an  incline  track  and  dumped  in  cars  on  an 
adjoining  track  by  means  of  a  pneumatic  hoist. 

The  cost  of  construction  of  the  above  described  pits  is  about 
the  same,  and  the  cost  of  handling  cinders  through  them  does  not 
vary  materially. 

By  Robert  McKihhon,  Muster  Carpenter,  Pennsylvania  Railroad, 
Pittsburg,  Pa.: 

HANIILINO  COAL. 

The  cars  are  run  on  an  incline  to  an  elevated  trestle  and 
dumped  into  bins.  The  total  capacity  of  these  bln^  is  650  tons, 
which  at  present,  are  giving  us  very  excellent  service.  You  will 
note  by  our  plan  herewith  that  these  bins  are  equipped  with  the 
link-belt  chutes  and  the  coal  is  taken  approximately  and  handled 
by  the  fireman  of  the  engine  which  is  being  coaled. 

While  the  first  cost  of  this  coaling  station  seems  high,  we  more 
than  overcome  the  cost,  in  handling  the  coal  economically,  you 
can  readily  see  by  our  figures  giving  the  cost  of  handling  coal 
per  ton,  which  I  believe  you  will  agree  with  me  is  very  low  com- 
pared with  other  stations  with  which  you  are  doubtless  familiar. 

This  coaling  station  has  been  in  service  now  for  over  two  years 
and  has  not  cost  us  a  single  dollar  for  repairs,  other  than  acci- 
dents which  are  caused  by  engineers  moving  their  engines  and 
pulling  the  chutes  off,  which  sometimes  happens  in  cases  where 
negligence  occurs. 

You  will  also  note  that  the  coal  is  given  to  engines  by  gravity, 
which  does  away  with  a  great  deal  of  extra  labor  on  the  part  of 
machinery,  and  in  my  opinion,  I  believe  that  this  is  one  of  the 
most  complete  coaling  stations  on  the  Pennsylvania  Railroad  sys- 
tem. 
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Enclosed  you  will  also  .find  a  summary  of  the  cost  of  coaling 
station,  capacity  in  tons  per  hour,  and  for  each  twenty<four  hours, 
and  cost  of  coaling  engines  per  ton. 

I  would  also  call  your  attention  to  the  sanding  arrangement 
that  we  have  built  on  the  end  of  this  coal  tipple  for  the  purpose 
of  sanding  our  engines.  The  sand  Is  furnished  engines  by  com- 
pressed air  at  the  same  time  that  the  engines  are  being  coaled. 

In  regard  to  the  cinder  pits,  I  send  you  herewith  blueprint  of 
our  cinder  pit  and  ash  hoist  now  in  operation  on  the  Mononga- 
hela  Division  of  the  Pennsylvania  Railroad  at  Thompson  Yard. 
These  are  the  only  ash  pits  and  ash  hoists  on  our  division  worth 
mentioning. 

We  have  ash  pits  and  ash  hoist  at  two  or  three  different  points 
on  the  division,  where  the  same  kind  are  in  use  as  shown  on  the 
enclosed  prints,  which  in  my  opinion  are  a  great  labor  saver,  and 
very  complete  in  handling  ashes  which  are  taken  from  engines. 

We  do  not  handle  the  cinders  at'  our  cinder  pits  by  the  yard,  as 
the  engines  are  cleaned  by  piece  work.  The  cinders  are  dumped 
into  a  cinder  bucket  and  put  in  a  car,  and  then  turned  over  to  the 
supervisor  for  use  of  filling  purposes  on  the  division.  You  will 
note  by  the  blueprint  that  these  cinders  are  handled  by  com- 
pressed air  and  I  wish. to  state  that  we  get  very  good  satisfaction 
from  our  style  of  cinder  pits  and  hoists. 

Cost  of  Thompson  coal  wharf,  located  at  Thompson  Yard,  on 
Monongahela  Division  of  Pennsylvania  Railroad: 

Material. 

Sand,  gravel  and  cement,  $2,976.52 

Iron  sheeting  for  use  of  lining  coal  bins,  861.00 

Rails,  bolts,  nuts,  washers  and  fixtures,  2,291.34 

Lumber,  10,587.90 

Eight  coal  chutes  and  installing  same,  2,210.00 

Sand  elevators  ana  installing  same,  219.50 

$19,146.26 


Labor. 

Masons  on  foundation,  $2,710.00 

Carpenters,  erecting,  2,723.41 

Tinners  and  plumbers,  184.53 


$5,617.94 


Total,  $24,764.20 

Cost  of  Thompson  ash  pit  and  hoist  on  the  Monongahela  Divi- 
sion of  the  Pennsylvania  Railroad:  « 

Material. 

Brick,  sand,  gravel  and  cement,  $2,254.12 

Rails,  spikes,  etc.,  180.00 

Pneumatic  ash  hoist  and  three  buckets,  947.72 

$3,381.84 

Labor. 

Masons'  and  carpenters'  labor,  1,433.29 

Total,  $4,815.13 
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Cost  of  handling  coal  at  Thompson  coaling  station: 

1906    January,  $0,018 

February,  .02 

March,  .019 

April,  .02 

Number  of  tons  of  coal  handled  at  Thompson  coaling  station : 

1906    January,  4,786 

February,  5,304 

March,  5,933 

April,  5,617 

Greatest  number  of  engines  cleaned  per  hour,  and  average  in 
each  twelve  and  twenty-four  hours  at  Thompson  cinder  pits: 

Per  hour.  Av.l2  hrs.    Av.  24  hrs. 

1906    January,  2  2  50 

February,  4  4  99 

March,  2  2  50 

April,  2  2  47 

CoHt  of  coal  for  operating  ash  hoist  at  Thompson  cinder  pit: 

1906    January,  $83.22 

February,  75.74 

March,  76.39 

April,  65.78 

By    Arthur    Montzheimer,    Chief    Engineer,    E.,    J.    <€    E.    Ry., 
JoHet,  III.:- 

COALING  STATIONS. 

1.  Our  coal  is  handled  from  an  elevated  coal  chute.  The  coal 
is  dumped  in  the  chute  by  gravity  in  bins  holding  100  tons. 
From  these  bins  the  coal  is  allowed  to  pass  by  gravity  into  the 
smaller  pockets  same  as  the  Williams  &  White  coal  chute.  Cars 
of  coal  are  pulled  up  the  chute  by  means  of  gasoline  engine  and 
cable. 

2.  The  approximate  cost  of  this  plant  is  $9,000. 

3.  It  has  a  capacity  of  eleven  tons  per  hour  or  264  tons  per 
twenty-four  hours. 

4.  Cost  of  coaling  engines  is  from  one  to  two  cents  per  ton 

5.  This  is  the  best  type  of  coaling  station  I  have  had  any  expe- 
rience with,  t  think  it  will  handle  business  at  almost  any  ter- 
minal point. 

6.  We  prefer  gasoline  engine  to  hoist  coal  with,  although  at  one 
place  we  are  hoisting  coal  with  a  steam  engine. 

CINDES  PITS. 

1.  We  use  depressed  track  for  cinder  cars,  the  cinders  being 
loaded  by  hand.  The  illustration  herewith  shows  the  style  of 
casting  or  cinder  pit  ties  used  for  supporting  the  track  carrying 
the  engines  across  the  pit. 

2.  I  cannot  give  you  any  figures  on  the  cost  of'  this  type  of 
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construction,  as  it  varies  according:  to  the  location,  depth  track  is 
depressed,  etc. 

3.  A  pit  of  this  liind,  100  feet  long,  can  handle  eight  or  ten  en- 
gines per  hour. 

4.  Cost  of  handling  cinders  amounts  to  eleven  cents  per  cubic 
yard. 

5.  No  machinery  is  used  in  connection  with  this  cinder  pit. 

6.  I  think  this  is  a  very  good  type  of  cinder  pit  for  the  ordi- 
nary terminal,  but  for  a  large  terminal  I  would  recomend  a  pit 
where  the  cinders  are  hoisted  by  power  and  dumped  in  a  bin  from 
which  they  can  be  dumped  by  gravity  into  the  cinder  car. 

By  J.  B.  Brotoriy  Kanacts   City,  Clinton  <6   Springfield  Railtoay, 
Clinton y  Mo.: 

COALIXG  STATIONS. 

1.  We  have  on  our  system  five  or  six  different  styles  of  coal 
chutes,  but  I  will  take  our  standard  at  Springfield  for  answers. 

Coal  is  handled  by  link-belt  conveyors  and  elevated  trestles. 

2.  Approximate  cont,  $20,000. 

3.  Do  not  know  the  capacity  in  tons  per  hour. 

4.  Cost  of  coaling  engines,  two  to  five  cents  per  ton. 

5.  My  opinion  is  the  link-belt  conveyor  is  the  best  type  of  coal- 
ing plant,  because  it  requires  less  room  for  capacity  in  tons  than 
any  other. 

6.  Prefer  steam  engine  for  power,  as  they  can  always  be  de- 
pended upon  to  do  the  work. 

CINDER  PITS. 

1.  Our  cinder  pits  are  depressed  track  for  ash  cars  and  link- 
belt  conveyors. 

2.  These  pits  are  in  connection  with  our  coal  chutes;  combined 
cost,  $20,000. 

3.  Do  not  know  number  of  engines  coaled  per  hour. 

4.  Cost  of  handling  cinders,  from  four  to  eight  cents  per  yard. 

5.  The  machinery  is  operated  by  same  power  as  coaling  plant. 

6.  Link-belt  conveyor  and  depressed  track  for  ash  cars. 

HANDLING    COAL. 

1.  Coal  has  been  handled  from  elevated  trestle,  dumping  coal 
from  earn  into  pockets,  and  also  at  some  of  the  stations  by  shovel- 
ing coal  from  cars  into  the  pockets  and  at  others  by  link-belt  con- 
veyor, and  temporarily  we  have  used  crane  for  coaling  from  cars 
or  storage  pile. 

2.  You  will  find  approximate  cost  of  plant  on  drawings  at- 
tached. 

3.  Capacity  in  tons  per  hour  also  to  be  shown  practically  on 
the  blueprints. 
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4.  I  am  unable  to  reply  to  this  question.  1  have  requested  this 
information  from  the  division  superintendent,  but,  up  to  date, 
have  had  no  reply.  The  cost  for  carrying  for  elevated  trestle 
where  coal  is  dumped  into  pockets  from  cars,  was,  for  twenty, 
five  and  thirty  engines  per  day,  not  over  $30  per  month. 

5.  The  best  type  of  coaling  stations  y^here  there  is  plenty  of 
room  for  inclines,  is  the  elevated  trestle,  where  coal  Is  dumped 
from  the  cars  into  the  pockets.  Whenever  one  Is  cramped  for 
room,  a  link-belt  conveyor  is  practical,  on  account  of  the  ease  of 
handling  coal  directly  from  the  cars  to  the  bins. 

6.  In  operating  machinery  for  coaling  stations,  I  prefer  either 
steam  engine  or  electric  motor. 

•  CINDER  PITS. 

1.  Am  attaching  blueprint  showing  depressed  track  for  ash  cars. 
Have  never  used  link-belt  conveyor  or  swinging  or  traveling  crane 
handling  buckets  in  caring  for  ashes  from  the  ash  pit. 

2.  Approximate  cost  of  construction  is  shown  in  detail  on  blue- 
prints. 

3.  With  the  cinder  pits  as  shown  on  blueprint,  we  clean  tnree 
or  four  engines  per  hour,  or  at  an  average  of  seventy-two  in  twen- 
ty-four hours. 

4.  Regarding  cost  of  handling  cinders  per  yard,  I  have  not  Deen 
able  to  get  this  information  from  the  division  superintendent  up 
to  date. 

5.  No  machinery  has  been  used  on  my  division  for  operating 
cinder  pit. 

6.  The  best  type  of  pit  is  cast-iron  pit,  as  shown  on  drawing 
No.  D-837. 

I  am  attaching  herewith  estimate  of  the  cost  of  installing  one 
of  these  pits. 

These  prints  have  been  obtained  through  the  courtesy  of  my 
superior  ofDcer,  and  I  trust  they  will  assist  you  in  formulating 
your  report  on  this  subject,  provided  they  are  not  too  late  In 
reaching  you. 

In  one  of  our  flies,  cost  of  installation  of  cinder  pit,  drawing 
No.  D-837,  at  Albuquerque,  was  $931.33,  itemized  as  follows: 

Labor. 

Quarrying  rock  and  excavation,  $147.25 

56  cubic  yards  concrete  masonry,  168.00 

21  cubic  yards  rubble  masonry,  52.50 


Material. 

Lime  and  cement.  $166.00 

Metal.  397.58 


$367.75 


$663.58 


Total,  $931.33 

A  large  number  of  blueprints  from  different  roads  were  on  ex- 
hibition at  the  convention. 


118 


DISCUSSION. 

Mr.  Reid. — In  reference  to  modem  coaling  stations,  we 
have  built  several  recently  on  the  Lake  Shore  Road,  using 
very  largely  the  link-belt  method  of  hauling  the  coal.  I  do 
not  know  whether  these  are  the  best  or  most  successful  in 
operation,  but  they  have  given  very  good  service  with  us  so 
far.  We  have  some  that  coal  three,  four  and  six  tracks. 
They  have  concrete  foundations  and  bins  for  holding  the 
coal.  I  suppose  most  of  the  members  are  familiar  with  the 
general  arrangement  of  them.  There  is  a^teel  or  wooden 
structure  which  is  carried  on  four  steel  posts,  with  main 
girders  over  the  tracks.  The  four-track  chutes  have  girders 
about  sixty  feet  long,  and  all  have  cross  girders  between  the 
bins.  All  the  coal  is  carried  up  to  the  bins,  which  can  be 
weighed,  so  that  we  know  the  weight  of  the  coal  delivered 
to  each  engine.  The  four-track  chutes  are  over  the  main 
tracks  between  stations,  the  six-track  chute  is  at  the  termi- 
nal station  at  Elkhart.  We  also  have  a  three-track  chute 
at  Toledo,  built,  by  the  way,  almost  entirely  of  second-hand 
bridge  material.  We  had  a  large  amount  of  second-hand 
bridge  iron  at  our  storage  yard  and  we  wanted  this  Toledo 
chute  in  a  hurry  and  could  not  get  quick  delivery  on  new 
steel,  so  utilized  second-hand  girders  and  other  material. 
There  was  no  particular  economy  in  doing  so,  but  in  this 
case  we  did  it  on  account  of  being  unable  to  obtain  quick 
deliverv  of  new  steel. 

Mr.  Killam. — I  would  like  to  ask  what  it  costs,  per  ton,  to 
transfer  the  coal  from  the  supply  bin  to  the  locomotive? 

Mr.  Reid. — I  do  not  know.  The  handling  of  the  coal  is  in 
another  department  and  I  haven't  any  idea  what  the  ex 
pense  is,  but  I  think  it  is  very  little.  The  coal  is  dumped 
from  the  cars  into  a  hopper  and  is  carried  up  to  the  bins. 
A  gasoline  engine  is  used  and  one  man  does  the  work.  I  do 
not  know  what  it  costs. 

Mr.  Killam. — I  asked  for  information  as  to  the  cost  of 
handling  coal  at  the  various  stations  on  our  line,  and  in  do- 
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ing  so  I  made  application  and  went  into  the  oflSce  and  nearly 
obtained  the  jSgnres,  as  I  thought,  but  one  of  the  clerks  in 
the  mechanical  superintendent's  office  said  that  our  coal 
costs  so  much  to  handle  that  we  do  not  wish  to  give  out 
the  information.  I  was  determined  to  have  it,  and  told 
him  that  there  was  a  question  coming  up  before  our  conven- 
tion by  way  of  comparison,  as  to  the  cost  of  handling  the 
coal,  and  if  anyone  else  could  handle  the  coal  cheaper  than 
we  could  we  would  like  to  find  out  how  it  was  done.  We 
have  one  of  those  elevated  coaling  stations  made  in  the 
States,  but  it  costs  more  to  handle  the  coal  than  it  should 
because  this  plant  is  not  worked  up  to  its  full  capacity.  I 
believe  it  costs  fifteen  and  a  quarter  cents  per  ton,  and  at 
other  stations  out  along  the  line^  where  conveyed  by  hand,  it 
costs  us  some  sixteen  or  seventeen  cents  per  ton. 

Mr.  Reid. — ^I  think  it  costs  us  about  two  cents  per  ton  for 
handling. 

Mr.  Powers. — I  think  Mr.  Montzheimer  could  furnish 
some  information  in  rejrard  to  this  coaling  situation  if  you 
will  call  upon  him. 

President. — I  would  ask  Mr.  Montzheimer  to  make  a  few 
remarks  in  regard  to  handling  coal.  I  know  he  is  famiUar 
with  the  work  and  can  probably  give  us  some  very  useful 
information  in  regard  to  this  matter,  and  we  will  be  glad 
to  hear  from  him. 

Mr.  Montzeimer. — I  cannot  state  the  exact  figures,  Mr. 
President,  but  the  coal  chutes  we  are  using  are  a  combina- 
tion of  the  Williams  &  White  pockets  and  the  large  hopper 
above,  or  storage  bin.  The  cars  are  pulled  up  a  twenty  per 
cent,  incline  by  gasoline  engines  connected  w^ith  a  hoist, 
which  is  geared  up  to  furnish  the  necessary  power.  The 
pockets,  I  think,  have  a  capacity  of  150  tons.  The  engineer 
in  taking  coal  pulls  down  the  apron  and  takes  as  much  as  he 
requires,  and  I  think  we  have  handled  the  coal  for  one  and 
a  half  cents  a  ton.  I  think  it  would  average  about  two 
cents ;  perhaps  not ;  but  the  cost  of  labor  for  handling  this 
coal  is  very  slight. 
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President. — I  would  like  to  ask  Mr.  Montzheimer  if  there 
are  any  plans  of  this  coaling  station  of  which  he  speaks,  in 
this  collection. 

Mr.  Montzheiraer. — I  do  not  think  that  there  are  any,  but 
I  can  send  a  set  of  these  plans  if  you  wish  for  them.  The 
entire  cost  of  these  chutes  is  about  $9,000.  They  are  k 
large  set  of  plans  and  would  occupy  a  good  deal  of  space  in 
our  proceedings. 

Mr.  Staten. — I  have  just  completed  one  of  the  Hunt  coal 
hoist  bins  and  it  is  a  somewhat  expensive  arrangement.  We 
are  using  the  steam  from  our  re^ilar  machine  shop,  and 
w«  handle  the  coal  and  cinders,  etc.,  all  from  the  same 
plant.  But  we  im¥e  very  heavy  machinery  and  I  think  it 
cost  $11,227.  The  whole  building  tmt  ^6,032.  However, 
it  is  arranged  for  coaling  four  tracks. 

Mr.  Cummin. — It  is  a  difficult  question  with  us  to  deter- 
mine how  much  it  costs  to  handle  coal  in  these  coal  pockets, 
for  the  reason  that  we  do  not  have  anything  to  do  with 
handling  the  coal.  We  have  a  3,()00-t(m  coal  pocket  at  Long 
Island  City,  the  link-belt  system,  and  I  venture  to  say  that 
the  man  who  has  charge  of  running  that  plant  would  esti- 
mate the  cost  of  handling  the  coal  at  about  three. cents  a 
ton.  But  it  seems  to  me,  in  figuring  the  cost  of  handling 
that  coal  we  should  include  in  our  calculation  the  interest 
on  the  cost  of  the  plant,  and  we  should  also  take  into  con- 
sideration the  maintenance  of  that  plant,  which  amounts  to 
a  great  deal  each  year,  with  the  link-belt  system,  or  any 
other,  and  three  cents  a  ton  cannot  cover  the  cost  of  hand- 
ling the  coal.  Take,  for  instance,  a  $30,000  plant  and 
compute  the  interest  on  that  investment,  and  then  allow  a 
proper  amount  for  repairs.  I  think  that  should  all  be  taken 
into  consideration.  We  should  not  positively  state  in  our 
procec^dini^s  that  we  can  handle  coal  for  two  or  three  cents 
a  ton. 

Mr.  Killain. — In  our  accounts  of  expenditure  in  handling 
the  coal,  every  item  is  considered;  the  repairs  are  charged 
to  the  handling  of  the  coal,  and  while  we  handle  it  cheaper 
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than  sixteen  or  eighteen  cents,  which  it  may  cost  when 
shoveled  into  pockets  by  the  men,  that  does  not  include  the 
expense  of  interest  on  the  structure,  but  when  this  is  in- 
cluded you  will  obtain  the  exact  amount  of  the  expense  of 
handling  the  coal,  and  it  certainly  should  not  be  stated  that 
coal  can  be  handled  for  two  cenlw  a  ton. 

President. — There  is  evidently  a  great  variation  in  the 
expense  of  coaling.  I  think  I  remember  hearing  aooaeone 
say  the  cost  of  handling  was  as  low  as  one  and  one-half 
cents  a  ton,  and  others  as  high  as  eighteen  cents  a  ton,  so 
it  does  not  seem  possible  that  you  are  all  figuring  on  the 
same  basis. 

Mr.  Cummin. — The  man  on  the  chute  does  not  know  any- 
thing about  the  cost  of  handling  the  coal.  He  simply 
knows  what  it  costs  him.  But  the  fact  is,  it  costs  a  great 
deal  more. 

President. — ^The  point  is  well  taken.  The  cost  of  hand- 
ling tlie  coal  should  include  the  entire  cost  j  depreciation  of 
the  plant,  interest  charges,  etc.,  unless  so  stated  in  the  re- 
port, or  if  it  is  for  labor  alone,  it  should  be  so  stated. 

Mr.  Reid. — In  our  proceedings,  as  suggested  by  Mr.  Cum- 
min, it  should  be  the  basing  cost.  If  a  plant  costs  $40,000, 
and  will  handle  100  tons  of  coal  in  a  certain  length  of  time, 
the  interest  on  that  investment  should  be  charged  against 
the  cost  of  .handling  the  coal,  and  the  maintenance  and 
repairs  should  be  added  to  this.  I  think  that  is  the  only 
proper  way  to  ascertain  the  exact  cost.  By  taking  into 
account  the  tonnage  handled,  the  original  cost  of  the  plant 
and  the  expense  of  the  wages  and  repairs  at  the  chute,  the 
actual  cost  of  handling  the  coal  can  be  obtained. 

Mr.  A.  S.  Markley. — Should  not  all  these  items,  of  ex- 
pense be  kept  separately  ?  • 

Mr.  Reid. — Yes,  sir ;  I  think  they  should  be. 

Mr.  Alexander. — The  trouble  is,  we»do  not  do  this.  We 
erect  the  plants  and  make  repairs,  and  someone  else  han- 
dles the  coal.  But  there  is  another  point  in  considering 
this  coal  business.     We  must  have  small  plants  as  well  as 
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large  ones.  Along  our  line  of  road,  at  some  of  the  places, 
we  have  to  coal  largely  by  hand,  and  we  are  paying,  where 
little  coal  is  used  in  those  places,  about  fifteen  cents  a  ton. 
We  use  a  common  derrick,  and  try  to  arrange  so  that  the 
one  man  who  does  this  can  also  do  some  other  work. 

Mr.  Perrv. — We  have  chutes  that  hold  from  six  to  seven 
hundred  tons.  We  run  out  on  an  elevation  of  about  five 
feet  to  the  hundred.  We  run  the  cars  right  out  and  dump 
the  coal  into  the  pockets,  and  from  these  the  fireman  takes 
it,  and  this  costs  three  and  one-half  cents  a  ton.  That  does 
not,  however,  include  the  interest  on  the  plant,  of  course. 

Mr.  A.  S.  Markley. — Is  that  handled  by  hand  or  by  dump 
carsf 

Mr.  Perry. — With  dump  cars  which  empty  the  coal  di- 
rectly into  the  pockets.  We  have  eight  or  ten  chutes  on 
each  side  of  the  track. 

President. — Is  there  anything  further  to  be  said?  If 
not,  we  will  close  this  subject,  as  Mr.  Lichty  has  some  com- 
munications which  he  would  like  to  present. 


VII. 

CONSTRUCTION  OF  BUMPING  POSTS  FOR  PAS- 
SENGER AND  FREIGHT  CARS. 

REPORT  OP  COMMITTEE. 

To  the  President  and  Members  of  the  Association  of  Superin- 
tendents of  Bridges  and  Buildings: 

When  I  received  the  appointment  as  chairman  of  the  commit^ 
tee  to  inquire  into  subject  number  seven,  as  to  the  best  buffer 
bumping  block  for  railway  passenger  and  freight  cars,  I  accepted 
the  position  knowing  that  it  would  not  be  possible  for  me  to  have 
any  personal  consultation  with  any  member  of  my  associate  com- 
mittee during  the  time  of  gleaning  the  necessary  information 
to  form  a  report,  that  a  consultation  would  only  be  had  immedi- 
ately before  the  Convention  assembled,  so  proceeded  to  seek 
information  %y  sending  out  circulars  to  members  of  the  Associ- 
ation. 

I  sent  out  140  circulars  to  members  of  the  Association  throu£^- 
out  the  United  States,  Canada  and  Australia  and  have  received 
some  thirty-nine  replies. 

Twenty-seven  wrote  in  favor  of  the  Ellis  bumping  post,  passen- 
ger and  freight  cars;  five  in  favor  of  either  the  Ellis  or  Gibraltar 
bumping  posts;  two  consider  the  Gibraltar  bumping  post  the 
better  one;  two  consider  a  pile  bumping  post  the  best  where  it 
can  be  put  in;  two  misunderstood  the  circular,  as  the  word 
"post"  was  omitted  after  the  word  "buffer"  by  mistake  in  the 
circular;   one  did  not  know  anything  about  the  subject. 

Many  of  the  replies  favor,  beside  the  Ellis  and  Gibraltar  pat- 
terns, bumping  posts  such  as  a  pile  of  earth  and  elevated  ends 
of  rails;  some,  posts  set  deep  in  the  earth  well  braced;  some,  pile 
bents  as  before  mentioned;  also  the  Economy  train  bumper,  and 
others  of  much  merit.  Illustrations  of  the  Ellis  and  Gibraltar 
bumping  posts  are  given  herewith,  as  well  as  those  sent  In  by 
our  members. 

There  appears  to  be  no  doubt  that  the  Ellis  and  Gibraltar,  with 
one  or  two  styles  akin  to  those  are  the  most  acceptable  bumping 
posts  for  such  places  as  terminal  stations;  ends  of  sidings, 
ending  against  a  street  or  building;  on  a  trestle  or  wharf,  or 
where  a  cheaper  device  cannot  be  satisfactorily  used. 

There  are  some  thirty-six  Ellis  bumping  posts  on  the  Inter- 
colonial Railway,  in  such  places  as  St.  John,  N.  B.,  Halifax,  N.  S., 
Stellarton,  N.  S.,  on  the  ferry  steamer  Scotia^  at  Mulgrave,  and 
at  Sydney,  C.  B.,  and  find  them  all  that  can  be  desired. 

The  Intercolonial  Railway  has  also  other  devices,  such  as  pile 
of  earth,  rails  with  up-turned  ends,  sleepers  laid  beyond  the  end 
of  the  track  and  rails  laid  on  them,  so  that  if  a  car  should  run 
over  the  end  of  the  track  it  can  be  hauled  on  again;  of  course 
this  can  only  be  used  in  certain  places.  In  some  places  they  use 
a  large  post  set  in  the  ground,  well  braced  with  heavy  timber, 
but  do  not  find  anything  so  secure  as  the  Ellis  bumping  posts, 
well-cushioned  with  rubber,  back  of  the  head  block. 


rio.  13.— D..  L,  &  W.  R.  R.     BumpiDK  P 
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W.  R.  R.    BumplQK  Post  Tor  Hobnkeo  Train  Shed. 


Fig.  15.— D.,  L.  &  W.  R.  R.  Bamping  Post  for  Hoboken  Train  Shed. 
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Fio.  16.— Pile  Bamper,  B.  &  M.  R.  B. 
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Pio.  IT.— Pile  Bnmper,  B.  &  U.  R.  R. 
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The  Intercolonial  Railway  use  the  costly  post  where  absolutely 
necessary  and  the  cheaper  device  where  it  will  answer.  The  red 
flag  with  the  staff  stuck  down  at  the  stopping  point,  with  the 
men's  situation  depending  on  the  passing  of  the  same  has  a 
wholesome  effect  on  the  men  and  saves  breakage,  etc. 

Below  please  find  the  different  reports  of  the  members  and 
plans  severally  referred  to,  which  are  interesting  and  instructive, 
and  which  I  consider  worthy  of  having  a  place  in  the  printed 
Proceedings. 

A.  E.  Kill  am:, 
Chairman  of  Committee. 

APPENDIX  TO  BEFOBT  ON   BUMPING   POSTS. 

William  A.  Lydston,  Supervisor  Bridges  and  Buildings,  Eastern 
Division,  Boston  cC-  Maine  R.  R.: 

We  use  pile,  framed  southern  pine,  Ellis,  Qibraltar.  and  also 
a  sand  bumper.  We  have  the  best  success  with  the  pile  bumper 
shown  on  plan,  marked  "Triangular  form."  Piles  used  are  native 
white  oak,  24  feet  long,  18  to  24  inches  diameter  at  butt,  and  12 
inches  at  the  point.  This  makes  the  best  bumper  for  hard  usage 
that  we  have  on  this  division  of  our  road.  Cost  of  these  bumpers 
is  about  $80  per  set. 

We  also  use  a  sand  bumper.  This  is  a  box  made  of  good  old 
timber  halved  together,  making  a  box,  say  8  feet  by  12  or  16  feet, 
outside,  filled  with  sand,  soil  or  clay,  in  fact  any  kind  of  heavy 
material.  This  makes  a  very  good  bumper,  and  if  one  is  built 
of  the  proper  height  it  can  be  used  to  replace  lumber  that  has 
been  displaced  on  cars  by  rough  handling.  These  bumpers  re- 
quire so  much  room  that  they  are  not  used  to  any  great  extent. 

A.  A.  Page,  Supervisor  Bridges  and  Buildings,  Southern  Division, 
Boston  d  Maine  R.  R.: 

I  think  piles  arranged  as  shown  on  plan,  marked  "Tandem 
form."  makes  a  stronger  bumping  post  than  when  driven,  as  on 
plan  marked  "Triangular  form."  The  cost  is  practically  the 
same  and  the  piles  can  be  driven  in  this  way  in  places  where  it  Is 
impossible  to  turn  off  the  driver  enough  to  drive  them  in  a 
triangle. 

A.  B.  Huhhard,  Supervisor,  Terminal  Division,  Boston  rf  Maine 

XV.     R.  ' 

The  efficiency  of  bumping  posts  during  late  years  has  been 
increased  rapidly  to  meet  the  severe  conditions  obtaining  in  ser- 
vice, and  my  railroad  experience  of  29  years  leads  me  to  consider 
the  subject  of  the  first  importance  as  a  protection  from  serious 
consequences  and  as  worthy  of  careful  study  and  consideration. 

The  location  governs  the  use  of  bumpers  entirely,  occasionally 
requiring  them  to  be  placed  four  feet  deep;  in  other  cases  two 
feet;  and,  again,  satisfactory  results  are  obtained  by  placing 
them  on  top  of  a  wharf. 

The  Gibraltar  bumping  post,  of  very  light  construction,  several 
of  which  were  installed  about  nine  months  ago  in  one  of  our 
yards,  have  given  no  trouble  up  to  the  present  time;  for  the  rea- 
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son  that  the  trainmen  are  afraid  to  even  approach  them  except 
at  a  distance.  The  utmost  care  is  required  in  placing  cars,  for  a 
slight  Jar  will  cause  damage  enough  to  hring  forth  a  reprimand, 
which  is  dreaded  by  the  trainmen.  For  general  use  I  hardly 
think  this  bumper  applicable. 

The  Ellis  bumper,  I  would  say,  if  properly  installed,  is  fery 
good;  but,  if  not,  frequent -repairs  are  necessary.  The  weakness 
of  this  bumper  appears  to  me  to  be  in  the  rail  connections. 

The  pile  bumpers  shown  on  the  Boston  &  Maine  plans  are 
efficient,  but  as  their  average  life  is  usually  from  five  to  seven 
years,  it  is  questionable  if  they  should  be  recommended  for  gen- 
eral use.  While  generally  strong  enough,  I  have  known  them  to 
be  broken  at  the  ground  surface  when  entirely  new. 

My  experience  shows  that,  for  general  use,  pile  bumpers  have 
no  superiority  over  others.  We  are  rapidly  replacing  them  with 
the  frame  bumper  shown  on  accompanying  drawing,  in  which  I 
have  the  greatest  confidence.  We  have  some  of  these  frame 
bumpers,  still  good,  that  have  been  in  use  14  years,  and  it  is  rare 
that  one  is  broken.  The  rods  and  braces  are  kept  at  the  same 
angle  for  all  heights,  so  that  the  same  washer  pattern  can  be 
used  for  all  heights,  whether  placed  four  feet  in  the  ground  or  on 
top  of  a  wharf.    The  average  cost  of  installing  this  bumper  is  |75. 

The  second  sketch  is  a  similar  bumper  for  passenger  tracks 
where  back  braces  cannot  be  used  on  account  of  limited  space. 
It  has  two  rods  to  each  post  instead  of  one,  and  wrought  iron 
plates  instead  of  cast-iron  washers. 

J.  P.  Canty,  Supervisor  Bridges  and  Buildings,  Fitchburg  Division, 
Boston  d  Maine  R.  R.: 

From  a  bridge  and  building  department  man's  standpoint  I 
presume  the  best  bumper  would  be  the  cheapest  arrangement 
which  would  stop  cars  with  the  least  damage  to  itself.  With  this 
view,  a  pile  of  earth  in  most  cases  would  answer  all  requirements. 
However,  all  of  us  are  obliged  to  admit  that  the  question  must 
also  be  viewed  from  the  car  department  man's  standpoint.  Here 
our  trouble  begins. 

Up  to  the  present  time,  on  this  division,  we  have  not  tried  any- 
thing which  answers  the  requirements  on  the  ground  much  better 
than  the  arrangement  shown  on  plan  of  Boston  &  Maine  R.  R. 
frame  bumper  presented  by  Mr.  Hubbard.  We  have  many  of 
them  now  in  use,  installed  previous  to  1900,  constructed  as  shown 
on  this  drawing,  except  with  shorter  sills.  They  gave  fairly  sat- 
isfactory service,  but  we  found  that  often  the  whole  bumper 
would  be  raised  from  its  bearings  by  shocks,  pivoting  on  the  rear 
end  of  sill.  This  was  prevented  by  lengthening  the  sills  as 
shown. 

While  this  improved  arrangement  gives  fairly  satisfactory  re- 
sults in  stopping  cars  without  damage  to  same  or  to  the  bumper, 
owing  to  the  fact  that  the  earth  serves  as  a  cushion  to  take  up 
the  shock,  it  is,  of  course,  objectionable  on  account  of  the  timber 
decaying  on  the  ground  line  and  the  space  required  for  installing 
it.  This  bumper  has  cost  about  $60,  set  in  the  ground,  witli 
timber  at  $25  per  M.    Pile  bumpers  have  been  tried  by  us  in  the 
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past  and  in  almost  every  case  have  been  knocked  into  kindling 
wood  long  before  the  timber  has  been  weakened  much  by  decay. 

We  have  installed  Ellis  bumpers  on  trestles,  passenger  and 
freight  car  tracks,  where  for  good  reasons  the  above-mentioned 
frame  bumpers  could  not  be  used,  and  although  they  have  been 
disabled  in  some  ca^es  by  the  treatment  given  them,  and  have 
on  the  other  hand  been  the  cause  of  sending  some  cars  to  the 
repair  shop,  they  have  given,  on  the  whole,  very  good  results. 

The  Gibraltar  bumpers  have  been  tried  by  us,  also,  but  have 
not  given  satisfaction. 

In  connection  with  this  question  I  will  state,  although  it  may 
not  be  pertinent  to  the  subject,  that  in  my  opinion  it  would  be 
economy  to  leave  many  tracks  without  bumpers,  which  now  have 
them,  and  have  repairs  made  on  cars  which  may  have  been  dam- 
aged by  running  oft  the  ends  of  rails  into  a  pile  of  dirt.  We  all 
know  that  trainmen  will  use  some  care  in  handling  cars  on  a 
track  without  a  bumper.  Furthermore,  it  often  seems  that  It 
would  be  wiser  to  expend  a  few  dollars  on  a  broken  brake-beam 
than  to  lay  out  $60  to  $80  to  replace  a  broken  bumper. 

A.  Mountfort.  Supcrvinor  Bridges  and  Buildings,  W.,  N.  and  P. 
Division^  Boston  d  Maine  R.  R.: 

I  herewith  send  you  under  separate  cover  a  blueprint  of  bump- 
ing post  which  I  am  using  on  this  division,  having  20  of  them 
in  service  at  present.  I  find  them  to  be  the  strongest  and  best 
for  freight  service. 

For  passenger  service  I  have  the  Ellis  and  the  Gibraltar. 
There  are  two  Ellis  and  one  Gibraltar  in  use.  These  posts  seem 
to  stand  securely. 

W.  M.  Noon,  Duluth,  South  Shore  d  Atlantic  Railway: 

We  use  bumpers  at  ends  of  spur  tracks  only  when  we  are 
obliged  to,  and  that  is  not  very  often.  On  the  ends  of  our  ore 
docks  we  use  nothing  but  possibly  a  small  piece  of  timber  laid 
across  the  rails,  as  we  argue  if  there  is  nothing  there  to  stop  a 
car  the  switchmen  will  not  depend  on  anything,  but  If  we  put 
anything  up  they  will  depend  too  much  on  it,  and  let  the  car 
strike  against  the  dock.  The  only  time  we  have  occasion  to  use 
bumpers  is  on  merchandise  docks  running  out  in  the  lake,  where 
we  have  sunken  tracks  and  the  higher  dock  extension  is  beyond 
the  track.  In  this  case,  if  we  do  not  arrange  something  to  pre- 
vent collision,  they  would  knock  the  dock  to  pieces,  as  they 
have  done;  and  to  avoid  that  you  will  see  how  I  have  arranged 
it  by  a  sketch  I  enclose;  by  putting  an  incline  of  16  to  20  feet 
long  and  4  feet  high  at  the  outer  end  and  then  putting  a  bumper 
at  the  end  of  the  higher  dock. 

O.  J,  Travis,  Fort  Worth  <C-  Denver  City  Railway: 

On  the  road  with  which  I  am  connected  we  use  the  Ellis  and 
Gibraltar  bumping  posts  and  find  either  very  efficient.  I  think 
of  nothing  I  could  say  further  in  regard  to  this  matter,  except 
that  on  coal  chutes  we  use  an  inclined  track  instead  of  a  bump- 


..i 


/•/ro/i/r  tuyAT/M  fttAn  ciemTio// 


BOSTON  ANP  UAINt  K.n 
^LAN  or 

WMFING  POSTONty.N.&PPK 

Fia.  a).— BumplDK  I>ost  on  W.,  N.  &  P.  DIr..  B.  &.  M.  R.  R. 


135 


.•/•'.• 


I 


-til- 


•Tirr' 


« 


--{Si— 


II 
II 

h 

-ti- 
ll 
il 

T(Ji 


^j/:z-=-=) 


::.=  =.  =  =» 


t 


Tri  . 
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Ing  post,  sketch  of  which  I  attach.  This  arrangement  is,  I  be- 
lieve, better  than  a  bumper  on  a  trestle,  as  it  has  not  the  tendency 
when  struck  by  n  car,  to  pull  the  trestle  longitudinally,  as  would 
be  the  case  with  a  buffer  or  bumping  post. 

J.  8.  Lemondf  Southern  Railway: 

Where  it  is  absolutely  necessary  to  have  a  bumper,  that  is,  at 
the  end  of  spur  tracks  where  the  cars  would  plunge  off  the  end  of 
trestles,  or  into  a  chasm,  the  best  bumper  post  we  have  used  Is 
the  Bllis,  though  the  Champion  is  also  efficient. 

At  points  where  the  end  of  the  tracks  are  at  a  level,  I  think 
it  best  not  to  have  any  bumper  at  all;  but  depress  the  end  of  the 
track  and  make  the  end  of  the  rails  even,  put  three  or  four  cross 
ties  across  at  the  end  of  the  track,  as  per  sketch  attached,  and 
when  the  cars  are  pushed  off  they  can  again  be  pulled  on  very 
readily.  My  reason  for  this  is,  in  this  section  of  the  country  that 
any  kind  of  bumper  at  the  end  of  freight  tracks  will  give  way. 

J.  F.  Parker,  California  Central  Railway: 

I  am  sending  you  herewith  n  blueprint  of  the  only  kind  of 
bumper  which  we  have  ever  used  on  this  division.  While  they 
are  not  as  nice  looking  as  some  of  the  patent  bumpers,  they  are 
very  serviceable  and  give  us  good  satisfaction.  The  main  objec- 
tion to  them  is  that  the  wood,  in  time,  decays  and  it  is  necessary 
to  renew  it. 

Ed,  Oagnon,  Minneapolis  d-  St.  Louis  R.  R.: 

I  forward  you  a  blueprint  of  the  bumping  post  we  use  on  our 
road  and  which  we  consider  the  cheapest  we  can  use  and  the 
handiest  to  repair,  and  it  can  be  repaired  by  the  section  men  and 
set  up  by  them,  also.  You  are  aware  every  bumping  post  can  be 
broken,  and  this  is  the  reason  we  have  adopted  this  kind,  so  it 
will  be  easy  to  maintain  with  new  material  or  old  head  blocks, 
which  are  kept  on  hand  for  that  purpose.  These  posts  are  not 
drifted  together  at  all,  Just  simply  laid  loose  in  proper  position. 
It  is  necessary  to  put  the  twist  in  the  chain  when  set  up;  this 
makes  the  grip  on  them  sure  when  shoving  against  the  same. 

We  have  several  of  the  Ellis  bumping  posts  and  we  use  them 
in  places  where  we  want  a  neat  looking  job.  The  Moynihan 
bumping  post,  of  which  I  shall  also  send  you  a  sketch,  is  the 
cheapest. 

The  Ellis  bumping  post  for  freight,  costs  $75. 

The  Ellis  bumping  post  for  passenger,  costs  $90. 

In  other  cases  I  approve  the  dirt  pile  at  the  end  of  the  track, 
if  it  can  be  used  and  if  there  is  sufficient  room.  It  is  the  cheap- 
est to  maintain  and  also  insures  less  damage  to  cars. 

H.  RettinghousCj  Wisconsin  Central  RaiUcay: 

I  have  the  pleasure  of  sending  you  herewith  blueprint  of  bump- 
ing post,  as  it  has  been  in  use  on  various  railroads  through  dif- 
ferent sections  of  this  country.  These  pile  bumping  posts  have 
proved  very  satisfactory  and  are  superior  in  every  respect  to  any 
patent  bumping  post  on  the  market  as  to  efficiency  and  cost  of 
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Pig.  26.— Spur  Track  End— Soathern  Railway. 
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Installation.  I  placed  a  number  of  these  bumping  posts  while 
connected  wlUj  the  C.  &  N.  W.,  and  I  found  the  average  coat  of 
same  to  be  $45,  $30  ot  which  Is  for  labor  and  $16  for  material. 
We  hove  used'  on  this  dlTislon.  and  are  now  using,  the  so-called 
Moynihan  bumping  post,  of  which  I  shall  also  send  you  a.  sketch 
In  the  near  future.  This  bumper,  1  am  told,  has  given  good  satis- 
faction and  my  general  foreman  advises  chat,  In  hts  opinion,  thia 
bumper  Is  as  good  as  the  pile  bumper  and  superior  also  to  pat- 
ented bumping  posts,  and  Is  cheaper  than  either. 

M.  Riney,  Chicago  tt  Northwest  em  Railicav: 

We  use  two  kinds:  the  Ellis  patent  bumping  post,  manufactured 
by  the  Mechanical  Manufacturing  Co.,  Chicago,  at  our  terminal 
passenger  stations  for  passenger  coaches,  which  cost  about  |350; 
the  Economy  train  bumper  for  stub  tracks,  iit  our  out  stations, 
that  cost  190,  Both  have  given  good  results  and  we  have  made 
some  of  the  Economy  bumpers  that  were  broken  lor  much  less 
'  than  (90. 
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SUPPLEMENTARY  REPORT 
Mr.  H.  K.  Higgins,  Assistant  Engineer  Panama  Canal: 

BUFFERS  FOB  PASSENGER  AND  FBEIOIIT  CABS. 

A  moving  car  or  train  is  essentially  a  projectile  and  as  such 
must  be  treated.  The  more  commonly  recognized  forms  of  pro- 
jectiles are  flred  or  started  in  motion  with  the  defined  purpose 
of  accomplishing  destruction  of  some  kind  in  the  process  of  stop- 
ping. 

A  moving  car  or  train,  on  the  other  hand,  has  for  its  purpose 
the  accomplishment  of  some  useful  purpose  during  its  motion 
and  the  intent  is  always  to  have  the  smallest  possible  surplus 
of  momentum  or  energy  remaining  after  the  desired  end  is  fully 
attained. 

In  so  far  as  this  Is  not  attained  it  remains  a  projectile  and  this 
necessitates  some  form  of  buffer  to  stop  it  safely. 

The  necessity  or  occasion  for  buffers  thus  arises  from  the  fal- 
libilty  of  human  judgment  and  there  have  been  many  and  varied 
devises  employed  or  proposed  to  accomplish  the  desired  end. 

In  the  early  days  of  railroads,  cars  were  light  and  speeds  low, 
and  the  buffer  problem  was  not  nearly  so  difficult  of  solution 
as  at  present.  Our  fifty  to  one  hundred  ton  cars  are  very  different 
from  even  the  twenty  ton  cars,  with  which  we  all  or  nearly  all 
began  our  railroading. 

The  philosophy  of  the  buffer  may  be  briefiy  stated  to  be  the 
absorbtion  or  conversion  to  heat  of  the  unexpended  momentum 
or  force  remaining  in  the  train  or  car  on  its  arrival,  and  in  such 
manner  that  it  will  do  the  least  possible  injdry  to  valuable  prop- 
erty. All  brakes  and  buffers  work  on  this  principle,  or  at  least 
should  do  so.  They  differ  mainly  in  the  direction  given  to  the 
destructive  force  and  in  the  means  provided  for  its  absorption. 

The  two  great  primary  divisions  of  buffers  are:  1,  those  which 
themselves  absorb  all,  or  nearly  all,  the  energy  of  impact  and  2. 
those  in  which  all,  or  nearly  all,  such  energy  is  absorbed  In  the 
train. 

To  the  first  class  belong  the  hydraulic  buffers  of  the  European 
railways,  sundry  patterns  of  spring  buffers  proposed  and  to  some 
extent  used  in  various  parts  of  the  world,  and  last  but  not  least, 
the  homely  pile  of  dirt  at  the  end  of  a  spur  track,  which  we  have 
all  seen  so  often  and  know  so  well,  and  do  not  appreciate. 

To  the  second  class  belong  most  of  the  American  types  of  buf- 
fers and  many  from  all  parts  of  the  world. 

In  the  consideration  of  the  problem  we  must  not  lose  sight  of 
certain  fundamental  and  immutable  laws,  namely,  that  the 
energy  in  the  train  must  all  be  absorbed  somewhere.  That  the 
reaction  must  be  everywhere  equal  to  the  action,  and  that  the 
work  done  must  necessarily  be  at  the  weakest  point,  whether 
that  be  in  the  train  or  in  the  buffer. 

The  European  or  hydraulic  or  spring  type  of  buffer  provides  - 

a  weak  spot  which  is  intended  to  yield  and  so  absorb  the  energy.  \ 

The  rigid  or  American  type  (not  necessarily  American)  is  de-  ' 

signed  to  resist  all  the  energy,  and  force  the  train  to  absorb  it. 

On  general  principles  the  spring  type  would  seem  to  be  most 
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In  accord  with  science  and  common  sense.  There  are,  how- 
ever, comparatively  narrow  limits,  beyond  which  it  seems  im- 
practical to  actually  absorb  without  damaging  the  force  or 
energy  involved.  In  European  practice  it  has  been  found  neces- 
sary to  provide  long  stroke  hydraulic  cylinders  with  relief 
valves,  forming  in  effect  huge  dash  pots,  into  which  the  train 
forces  the  piston.  These  are  used  in  some  of  the  larger  pas- 
senger stations  at  the  ends  of  stub  tracks,  where  accidents 
might  be  very  unpleasant.  On  this  side  of  the  water  we  rely 
mainly  on  our  air  brakes  and  consider  our  buffers  rather  more 
an  advertising  safeguard  than  for  real  use.  When  the  air  does 
fall  on  our  heavy  trains,  the  buffer  either  goes  right  along  with 
the  train  or  else  strips  the  tracks  from  under  the  cars  and  the 
passengers  hardly  know  when  it  happens.  The  writer  believes 
that  in  most  such  cases  the  real  retarding  force  is  the  emergency 
air  application  due  to  breakage  of  pipes. 

The  writer's  experience  and  observation  indicate  that  by  far 
the  best  buffer  is  the  old-fashioned  pile  of  dirt  or  gravel.  That 
will  stop  any  train,  if  the  pile  is  big  enough.  If  the  train  Is  not 
moving  too  fast  this  will  do  as  little  damage  to  the  train  as 
any  other  form  of  buffer.  If  the  train  is  moving  at  high  speed* 
of  course  there  will  be  damage. 

There  are,  however,  many  places  where  space  does  not  permit 
the  use  of  tl^is  form  of  buffer,  and  in  such  cases  the  Ellis  buf- 
fer is  the  best  the  writer  knows  of.  Its  only  fault  is  its  rigid- 
ity. It  stops  the  train  after  one  or  more  cars  have  gone  over  it 
and  is  itself  usually  undamaged,  but  it  would  be  better  if  the 
energy  of  the  train  were  expended  on  the  buffer,  rather  than  on 
the  cars,  as,  after  all.  the  money  test  is  the  proper  test  and  it 
is  better  railroading  to  wreck  some  sixty  dollars'  worth  of  buf- 
fers than  some  hundred  dollars'  worth  of  cars.  It  is  difficult 
to  balance  the  two  requirements:  First,  stop  the  train 
and  second,  damage  it  as  little  as  possible.  Probably  the  Ellis 
comes  nearest  doing  so  of  all  limited  .space  buffers.  Possibly 
a  nest  of  heavy  car  springs  between  post  and  striking  plate  might 
Improve  it.  I  would  like  to  see  it  tried.  One  phase  of  the  mat- 
ter should  not  be  overlooked;  that  is,  time  must  be  allowed  for 
the  conversion  of  the  energy  in  the  train.  The  pile  of  dirt 
allows  this  time  to  elapse  and  the  resistance  increases  as  the 
speed  decreases.  This  is  sound  mechanics  and  is  the  scientific 
reason  for  the  superiority  of  the  dirt  pile.  In  case  someone 
has  not  seen  it,  it  may  be  said  that  the  dirt,  sand  or  gravel 
should  be,  say  30  feet  long.  10  feet  wide  and  5  high.  It  should 
be  truly  in  line  with  the  track  and  should  be  trued  up  occasion- 
ally when  disturbed.  It  can  be  sodded  and  need  not  be  seriously 
unsightly. 

There  are  many  other  patterns  of  buffers,  but  the  writer  pre- 
fers the  above  to  all  others,  especially  for  our  heavy  American 
trains. 
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DISCUSSION. 

Mr.  Killara. — Mr.  President,  it  is  my  opinion  tiiat  the 
method  employed  in  the  use  of  the  bumping  post  in  Canada 
does  not  differ  materially  from  that  which  is  in  practice 
in  the  United  States.  We  use  almost  every  variety  of 
bumping  post,  the  Ellis,  the  pile,  earth-mounds  and  the 
gradual  lessening  of  speed  by  means  of  cross-ties  at  the 
end  of  a  track.  One  hundred  and  fifty  circulars  of  inquiry 
on  this  subject  were  sent  out,  to  which  I  have  received  about 
fifty  replies,  indicating  that  the  Ellis  and  the  Gibraltar  are 
the  leading  bumping  posts,  the  last  communication  being 
from  Mr.  Higgins,  the  Panama  Canal  engineer.  His  ideas 
are  fully  embodied  in  the  report  which  has  been  made  and 
handed  in,  and  which  I  now  respectfully  submit  for  your 
consideration. 

Mr.  Fake. — I  w^ould  like  to  ask  if  any  of  the  members 
have  had  any  experience  with  the  Moynihan  bumper?  It 
consists  of  timbers  fastened  together  with  heavy  chains. 
We  had  some  trouble  in  stopping  cars  and  we  put  in  one  of 
these  Moynihan  bumping  timbers  with  chains  and  so  far  it 
has  done  good  service  and  we  believe  it  Avill  prove  to  be 
satisfactory. 

]\Ir.  Rettinghouse.— t-A  sketch  of  the  Moynihan  bumper  is 
contained  within  this  report.  We  have  a  number  of  them 
on  the  Wisconsin  Central  and  they  are  giving  satisfaction. 
The  sivetch  referred  to,  showing  the  Moynihan  bumper,  may 
be  found  in  the  report. 

Mr.  Cummin. — I  would  like  to  say  a  few  words  on  this 
subject.  I  have  still  the  same  opinion  which  I  expressed 
a  fe\N'  years  ago  when  the  committee  investigated  this  sub- 
ject, which  is,  that  the  best  bumper  is  a  red  flag,  although  it 
might  not  answer  the  purpose  in  all  cases.  I  gave  my  rea- 
sons at  that  time  from  my  own  experience,  but  there  are  a 
few  (jiiestions  that  I  would  like  to  put  before  the  members 
of  this  Association  in  regard  to  bumping  posts,  at  this  time. 
I  have  had  circulars  sent  to  me,  with  photographs  showing 
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effects  of  cars  going  into  a  certain  type  of  bumping  posts. 
In  all  eases  these  photographs  showed  the  bumping  post 
absolutely  perfect  after  the  collision,  and  the  cars  badly  in- 
jured. I  have  a  large  number  of  posts  on  the  road,  but 
that  experience  as  shown  by  the  photograph,  has  never 
been  mine.  We  use  a  great  many  on  coal  trestles.  We 
formerly  bolted  a  12  x  12  timber  over  the  rails  on  these  tres- 
tles, and  we  had  very  little  trouble,  but  we  finally  received 
orders  that  on  all  new  trestles  built,  and  on  all  trestles  not 
already  provided  with  bumpers,  that  we  must  put  bumping 
posts  on  the  end  of  them.  We  did  so,  and  one  of  them  was 
up  about  a  month  when  an  engineer  went  up  there  with  a 
string  of  coal  cars  and  he  struck  that  bumping  post  so  hard 
that  he  sheared  off  the  bolts  and  the  angles  for  seventy-five 
feet  behind  him,  and  yet  he  maintained  that  he  never 
touched  the  bumping  post.  Now  it  seems  to  me  that  the 
proper  question  to  come  before  us  is,  whether  it  is  wise  to 
put  up  first-class  posts  on  the  end  of  a  coal  track.  There 
is  also  another  remark  that  I  would  like  to  make  in  regard 
to  the  Ellis  passenger  bumpers.  I  would  like  to  obtain  the 
opinion  of  the  members  on  the  effect  of  the  nibber  which 
is  put  in  them  as  a  s[)rin*r?  My  experience  has  been  that 
in  six  months  after  placing  the  posts  in  position  the  rub- 
ber becomes  useless.  We  have  therefore  discarded  the 
rubber  altogether  and  have  put  in  a  spiral  spring,  and  we 
consider  that  better  in  every  respect,  and  it  does  the  work 
more. satisfactorily  than  the  expensive  rubber  that  is  usually 
found  in  bumping  posts. 

]\Ir.  Eggleston. — I  have  had  some  experience  with  the 
same  style  of  bumper  to  which  ^Ir.  Cummin  refers.  At 
Akron,  Ohio,  we  had  five  or  six  stub  tracks  which  ended  at 
an  important  street,  where  these  bumpers  were  in  use,  and 
it  is  a  fact  that  there  were  none  of  them  in  perfect  order 
all  the  time.  The  cars  would  shear  off  the  bolts,  or  they 
would  break  the  rails  at  the  anchors,  and  in  a  number  of 
cases  they  tore  out  the  anchors,  and  I  decided  that  it  was 
useless  to  put  those  bumpers  in  there. 
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Mr.  Reid. — In  regard  to  the  bumping  post,  I  think  the  let- 
ter to  Mr.  Killam  which  was  read  yesterday,  from  the  Pan- 
ama Canal  engineer,  is  right  to  the  point,  and  contains 
about  the  best  reasoning  I  have  heard  yet.  But  back  of  all 
that  is  the  question  of  the  necessity  of  the  bumping  post. 
For  instance,  on  an  elevated  trestle,  ending  at  the  side  of  an 
important  track  or  a  highway,  if  a  car  goes  oflP  it  may  kill 
several  people,  and  there  might  be  very  heavy  expense  from 
such  an  accident,  while  if  a  post  were  there  it  might  prevent 
it.  •If  a  bumping  post  will  prevent  one  small  accident 
caused  by  a  car  going  over,  the  amount  saved  would  exceed 
many  times  the  cost  of  the  post.  So  I  think  the  post  is  of 
service  where  it  is  needed.  If  a  track  is  on  the  ground,  and 
it  is  desired  to  have  something  which  will  stop  the  cars,  the 
old-fashioned  pile  of  dirt  is  about  as  economical  as  any 
device  in  use ;  it  will  stop  them,  and  stop  them  gradually. 
The  pile  post  is  stronger  than  either  the  Gibraltar  or  any 
other  manufactured  post.  I  have  used  all  the  different 
kinds  and  I  have  built  pile  bumping  posts  that  train  men 
have  been  unable  to  knock  down.  Some  of  them  had  seven 
piles  in  a  set. 

Mr.  Alexander. — ^We  have  a  good  many  coal  trestles,  and 
many  places  where  it  is  necessary'  to  have  a  bumper  of 
some  kind.  We  could  not  dispense  with  them.  In  coup- 
ling cars  with  automatic  couplers  the  cars  strike  each  other 
to  some  extent,  and  many  times  the  coui>ling  cannot  be 
made  by  hitting  lightly,  and  we  must  have  a  reasonably 
strong  bumping  post,  such  as  the  Ellis,  Gibraltar,  or  some 
bumper  of  that  description  equally  strong. 

Mr.  Canty. — My  experience  has  been  something  like  that 
of  Mr.  Cunnnin.  "We  have  had  some  trouble  with  patent 
bumpers  on  coal  trestles,  and  in  some  cases  we  have  taken 
them  out  and  have  turned  np  the  track  rails  at  right  angles 
and  laid  a  large  stick  across  on  top  of  the  rails  close  to  the 
turned-up  ends.  A  short  distance  from  this  block  (practi- 
cally the  diameter  of  a  car  wheel)  we  laid  down  on  top  of 
rails  another  stick  of  the  same  size.     Both  sticks  were  bolted 
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and  chained  securely  to  trestle  stringers,  our  idea  being  that 
if  the  front  wheels  of  a  car  struck  the  nearer  block  of  the 
two  with  sufficient  force  to  project  the  truck  up  over  the 
first  stick  that  these  same  wheels  would  then  settle  down  be- 
tween the  two  blocks  and  become  locked  there. 

We  have  succeeded  in  stopping  car  trucks  with  this  ar- 
rangement, and  in  most  cases  we  obtain  better  results  than 
with  patent  bumpers.  However,  where  this  arrangement 
has  been  used  I  have  noticed  that  in  several  eases  where  cars 
have  stnick  blocks  decidedly  hard,  the  car  bodies  have  been 
partly  forced  over  the  end  of  the  trestle,  but  in  no  case 
have  I  noticed  that  cars  have  been  forced  completely  oflP, 
and,  furthermore,  we  have  not  had  trestles  very  much  dam- 
aged.    It  is  a  simple  arrangement  and  the  cost  is  slight. 

^Fr.  Eggleston. — I  remember  on  one  occasion  seeing  car 
sills  bolted  to  the  ties  on  each  side  of  the  rail  and  filled  up 
partially  with  sand  above  the  rail  for  about  sixty  feet  in 
length,  for  the  purpose  of  easing  up  the  movement  of  cars 
in  approaching  the  bumper,  and  I  thought  it  was  a  very 
good  idea.  The  car  sills  were  placed  about  four  inches 
from  each  side  of  the  rail;  the  space  was  then  filled  with 
sand  above  the  top  of  the  rail. 

President. — ^Will  you  please  tell  us  if  it  was  on  a  grade 
or  on  a  trestle  t 

Mr.  Eggleston. — It  was  on  a  grade. 

President. — How  deep  was  the  sand  on  the  rail  ^ 

^Ir.  Eggleston. — Just  above  the  rail.  It  was  spread  along 
enough  to  have  the  effect  of  easing  up  the  cars. 

Mr.  Per^>^ — We  have  on  our  road  the  Ellis  bumper  and 
others.  We  also  have  what  we  call  a  three-block  bumper. 
Two  timbers  12  x  12  and  one  12  x  16  on  top,  bolted  down 
to  the  rail.  That  is  what  we  call  a  low  timber  bumper. 
And  as  one  brother  said,  when  a  car  strikes  that,  it  holds 
the  truck  and  the  body  of  the  car  goes  on,  for  probably  half 
the  length  of  the  car.  But  I  do  not  know  of  a  single  case 
where  it  has  gone  over  the  end  of  the  trestle.  In  regard  to 
the  earth  bumper,  we  have  some  of  them  along  the  sidings 


152 

of  our  road,  but  they  cannot  be  placed  on  trestles.  I  think 
the  bumpers  that  we  are  using  now,  the  Ellis  and  the 
others,  are  serviceable,  as  long  as  used  properlj'. 

Mr.  Eggleston. — I  have  always  thought  that  the  matter 
of  discipline  in  the  stopping  of  cars  on  spurs  of  more  im- 
portance than  that  of  mechanical  appliance.  I  think  the 
whole  plan  hinges  on  the  matter  of  proper  discipline. 

Mr.  Hubbard. — On  the  terminals  of  the  Boston  &  Maine 
road,  we  have  in  use  at  least  200  bum])ers  of  various  kinds 
— Ellis  home  manufactured,  pile,  and  the  Gibraltars.  And 
I  believe,  from  my  experience,  that  the  home  manufactured 
bumpers  will  stand  a  harder  blow  than  any  other.  We 
have  the  pile  bumpers;  driven  sometimes  four  and  some- 
times three  in  a  cluster,  and  have  had  them  broken  oflf  the 
next  day  after  being  completed.  We  have  replaced  those 
bumpers  with  home  manufactured  ones.  I  have  some 
frame  bumpers  of  home  manufacture,  which  have  been  in 
use  for  fourteen  years.  They  have  been  given  some  very 
severe  tests.  Sometimes  they  have  backed  up  a  train  of 
fifty  and  sixty  cars,  and  they  still  stand.  The  pile  bump- 
ers will  last  from  five  to  seven  years.  They  decay  and 
break  oflf  very  easily.  The  Ellis  bumper,  if  properly  in- 
stalled, is,  I  think,  an  excellent  one.  We  have  quite  a 
number  of  them  and  also  the  Gibraltar  bumper  in  use. 

Mr.  Killam. — There  is  one  item  of  which  we  have  lost 
sight,  and  that  is  in  reference  to  the  rubber  springs  in  the 
Ellis  bumpers.  In  looking  them  over,  I  concluded  that 
the  rubber  does  not  furnish  an  adequate  cushion.  It  is 
a  question  whether  it  does  very  much  good.  I  noticed 
that  the  bumpers  which  were  being  put  up  at  St.  John 
recently,  had  six  spiral  springs,  and  I  think  that  they  would 
do  better  service  than  the  rubber  generally  found  in  the 
bumpers. 

Mr.  MacKenzie. — I  have  not  paid  any  particular  atten- 
tion to  the  question  of  bumpers;  but  as  a  general  thing 
we  have  considered  the  Ellis  the  best,  and  we  have  a  good 
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many  of  them  in  use.  I  agree  with  Mr.  Killam  in  regard 
to  the  superiority  of  the  spiral  springs.  I  remember  see- 
ing some  built  in  that  way  in  St.  John  and  I  think  it  is  an 
improvement  upon  the  Ellis  and  much  preferable  to  the 
rubber  spring.  The  springs  are  placed  between  12  inch  x 
12  inch  timbers  and  they  have  worked  very  well. 

Mr.  Beid. — I  think  there  would  not  be  any  question 
as  to  the  relative  eflficieney  of  the  coiled  springs  over  the 
rubber  springs.  The  rubber  only  makes  a  very  temporary 
spring.  It  soon  hardens  and  becomes  useless.  Whereas, 
with  a  good  coil  spring,  any  amount  of  resistance  can  be 
obtained. 

Mr.  Robertson. — ^We  have  adopted  in  California,  three 
or  four  kinds  of  bmnpers.  In  one  case,  where  we  had  a 
great  deal  of  trouble  with  cars  breaking  them  down,  we 
put  in  a  concrete  ])umper,  which  we  find  is  the  best  one  that 
we  have  discovered  yet.  We  have  been  very  successful 
with  them  so  far. 

Mr.  Lichty. — I  would  like  to  ask  Mr.  Robertson  if  he 
will  have  a  small  sketch  made  of  the  concrete  post  and 
send  it  to  our  secretary,  to  be  embodied  in  the  proceedings. 
I  think  it  would  be  interesting,  and  would  be  appreciated 
by  many. 

Mr.  Robertson. — ^Yes,  I  will  send  a  little  sketch  of  the 
concrete  bumper  to  the  secretary. 

Mr.  Cummin. — There  are  occasions  when  a  bumper  is 
needed  which  will  stand.  I  think  it  would  be  well  if  we 
could  have  a  plan  of  some  of  the  bumping  posts  at  the 
terminal  station  of  the  Delaware  and  Lackawanna  Station 
at  Hoboken,  X.  J.  They  are  constructing  an  entirely  new 
terminal  there, — new  station  train  shed,  platforms  and 
bumpers.  I  was  there  a  short  time  ago  and  I  noticed  that 
they  were  putting  in  a  wrought  iron  riveted  bumper.  I 
think  no  train  could  break  it  down.  I  think  it  would  be  a 
good  idea  to  secure  a  plan  of  that  bumper. 

Mr.  Reid. — We  have  several  at  our  La  Salle  St.  Station 
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in  Chicago,  heav>'  iron  bumping  posts,  and  they  have  not 
yet  been  broken  down. 

President. — Is  there  anything  further  on  this  subject? 
If  not,  we  will  close  it. 

This  completes  the  discussion  of  all  the  subjects  for  this 
year,  excepting  those  of  the  Standing  Committee. 


PILE   AND  FRAME   TRESTLE   BUILDING. 

(Snbject  No.  1.) 

REPORT  OP  COMMITTEE. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

Your  committee  issued  a  circular  of  inquiry  which  was  sent 
to  every  member  of  the  Association  and  was  very  much  gratified 
to  receive  numerous  answers  to  same,  which  Indicated  consid- 
erable interest  on  the  part  of  the  members  to  as.sist  in  our  work, 
llie  committee  takes  this  opportunity  to  thank  all  contributors 
for  their  assistance. 

When  it  was  found  that  many  of  the  replies  to  our  circular 
contained  valuable  information,  and  all  had  items  of  general 
interest  it  was  thought  that  more  good  would  be  accomplished 
if  we  confined  our  work  to  simply  reporting  extracts  of  the  cir- 
cular of  inquiry  and  replies  to  same,  rather  than  try  to  deduce 
data  from  the  accumulated  information.  Although  this  plan 
necessitates  a  rather  long  report,  we  feel  that  it  may  result  in 
opening  up  the  subject  to  such  an  extent  that  the  interest  shown 
this  year  will  continue  for  some  time. 

EXTRACT   FROM    CIRCULAR   OF    INQUIRY. 

The  committee  on  "Pile  and  Frame  Trestle  Bridges"  requests 
that  you  aid  them  as  far  as  possible  by  answering  the  following 
questions.  It  is  not  our  aim  at  this  time  to  obtain  information 
on  all  kinds  of  trestle  building,  as  it  is  rather  a  broad  subject 
to  treat  in  one  paper.  Our  efforts  will  be  confined  simply  to 
investigations,  as  outlined  below,  expecting  that  a  portion  of  the 
field  will  be  left  for  our  successors  to  cultivate. 

1.  Do  you  at  present  or  is  your  road  planning  to  treat  trestle 
timber  with  a  preservative? 

« 

2.  Is  it  your  practice  to  cover  tops  of  stringers  and  caps  in 
open  pile  and  frame  trestles  with  any  liquid  preparation,  roofing 
material  or  sheet  metal  to  prevent  timber  from  rotting?  If  so, 
please  describe  method  used  and  give  your  opinion  of  the  value 
of  the  protection. 

3.  Do  you  enclose  piles  or  posts  with  a  casing  near  ground 
line  or  in  water  to  preserve  same  from  attack  of  insects?  If  so, 
please  give  description  of  arrangement. 

4.  What  precautions,  if  any,  do  you  take  to  protect  timber 
trestles  from  fire? 

5.  Have  you  any  trestles  in  use  with  solid  timber  fioors  cov- 
ered with  ballast?  If  so,  please  give  sketch  showing  construc- 
tion, :f  possible,  or  a  full  description  of  this  design. 
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6.  Please  give  your  opinion  from  a  maintenance  standpoint  of 
merits  and  demerits,  if  any,  of  solid  floor  trestles  covered  with 
ballast 

7.  How  often  do  you  have  timber  trestles  inspected?  Please 
describe  fully  your  method  of  inspection. 

EXTBAGTS    FROM    LETTERS    RECEIVED    IN    ANSWER   TO    CIROULAR   OF 

INQUIBY. 

G,  Aldrich,  Supervisor  Bridges  and  Buildings,  2few  York,  New 
Haven  d  Hartford  Railroad  Company: 

1.  We  are  not  planning  to  treat  any  timber  on  this  division, 
and  I  am  not  aware  that  our  company  intends  to  treat  any 
timber  at  any  point  for  this  purpose.   - 

2.  No.  The  only  place  where  we  have  put  anything  on  timber 
to  keep  it  from  rotting  is  in  overhead  stringer  bridges  where  they 
are  planked  for  roadway.  In  quite  a  number  of  cases  of  this 
kind  we  have  put  a  layer  of  tarred  paper  on  top  of  the  stringer 
between  the  plank  and  the  stringer  with  good  results.  I  have 
known  cases  where  this  haR  been  done  and  at  the  end  of  12  years 
the  stringer  was  practically  sound.  I  think  this  process  would 
not  work  under  ties,  as  the  movement  of  the  tie  would  soon  wear 
out  the  paper. 

3.  We  have  no  piling  on  this  division  where  a  casing  or  cover- 
ing is  used  to  preserve  the  same  from  insects. 

4.  The  only  precautions  that  I  know  this  company  to  take  is  to 
place  barrels  filled  with  water  at  each  end  of  the  bridge  or 
trestle.  These  barrels  are  buried  in  the  ground  about  two  thirds 
of  the  height  and  where  the  trestle  is  of  considerable  length 
additional  barrels  at  intervals  of  75  to  100  feet  are  provided. 

5.  No,  not  on  this  division. 

6.  I  am  inclined  to  disapprove  the  use  of  a  solid  floor  trestle 
or  bridge  of  any  kind  where  it  can  be  avoided,  as  it  is  a  hard 
task  to  inspect  or  to  reach  it  to  repair,  if  built  ot  wood  or  metal. 

7.  We  have  no  special  time  fixed  for  inspecting  a  timber 
trestle.  I  have  always  made  it  a  practice  to  go  over  all  of  the 
bridges  on  my  division  twice  a  year,  once  in  the  spring  and  once 
in  the  fall.  I  usually  use  a  hammer.  Do  not  believe  in  boring, 
as  it  weakens  the  timber  every  time  it  is  bored  and  leaves  a  hole 
for  the  water  to  lay  in  and  rot  the  wood.  I  also  look  over  every 
trestle  or  bridge  as  often  as  opportunity  will  permit,  when  I  am 
near  any  of  them. 

W.  E.  Alexander,  Superintendent  of  Bridges  and  Buildings,  Ban- 
gor d  Aroostook  Railroad: 

1.  No. 

2.  No.  I  think,  in  a  very  expensive  structure,  it  would  pay 
to  use  some  good  protection  over  joints  or  timbers. 

3.  No. 
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4.  Water  barrels  and  pails  set  alongside  of  bridge  floors. 

5.  None.    Would  not  approve  of  such  floor. 

6.  I  would  not  approve  of  ballast  floor,  as  it  would  add  to  the 
chance  of  decay  and  would  be  In  way  of  repairs. 

7.  Three  times  in  one  year  and  oftener  when  cases  may  need. 
I  use  a  sharpened  steel  bar  and  small  auger  where  needed,  also 
axe  or  maul  to  sound  timber. 

George  W.  Andreios,  Inspector  of  Maintenance,  and  William 
Oraham,  Assistant  Engineer  of.  Bridges  and  Buildings,  Balti- 
more d  Ohio  Railroad  Company: 

1.  We  have  several  pile  trestles  that  have  been  constructed 
with  creosoted  timber.  As  they  were  built  within  the  past  year, 
it  is  impossible  to  give  any  opinion  as  to  the  life  of  same  com- 
pared with  untreated  timber.  The  cost  of  the  material  is  about 
75%  more  for  the  treated.. 

2.  No. 

3.  No.  For  your  information,  however,  I  will  give  a  descrip- 
tion of  a  method  used  by  the  Baltimore  ft  Annapolis  Short  Line 
Railroad  some  years  ago  on  the  piling  of  their  bridge  crossing 
the  Severn  River.  This  bridge  is  near  the  mouth  of  the  river, 
at  the  point  where  it  empties  into  the  Chesapeake  Bay.  They 
found  the  salt  water  teredo  had  attacked  the  piling.  To  over- 
come this  they  built  a  casing  around  each  pile  of  2-inch  creosoted 
timber  and  filled  the  same  with  clay.  This,  as  far  as  I  can 
learn,  was  successful. 

4.  Where  we  have  long  trestles  we  usually  keep  a  watchman  on 
same.  The  trestles  are  supplied  with  a  number  of  water  barrels 
and  buckets. 

5.  No. 

6.  Not  using  any;  would  prefer  not  to  express  an  opinion. 

7.  I  answer  this  question  by  attaching  hereto  a  copy  of  our 
General  Instructions,  No.  8,  covering  the  inspection  of  bridges 
on  this  system.  You  will  note  that  these  instructions  outline 
duties  of  various  officers  and  methods  of  inspection,  together 
with  tables  of  strengths  for  various  spans  and  different  speeds. 

Note. — It  being  the  desire  to  carry  on  investigations  in  regard 
to  the  details  of  inspection  by  the  bridge  and  building  depart- 
ment foreman  rather  than  the  system  of  general  inspection,  as 
outlined  by  the  circular  referred  to  under  question  number  seven, 
it  was  thought  advisable  not  to  incorporate  circular  in  our  paper, 
although  succeeding  committees  on  this  subject  may  find  consid- 
erable valuable  information  in  same  on  points  which  they  may 
desire  to  cover,  especially  the  tables  on  sizes  of  timber  stringers 
for  different  weights  of  engines  for  various  spans. 
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L.  J,  Anderson,  Foreman  of  Bridges  and  Buildings,  Chicago  tf 
Northwestern  Railioay  Company: 

1.  The  C.  ft  N.  W.  Ry.,  on  this  division,  is  planning  to  treat 
trestle  timbers  with  a  preservative,  but  has  not  done  so  as  yet. 

2.  A  few  years  ago  we  covered  the  stringers  on  some  of  our 
bridges  with  sheet  iron,  but  now  we  cover  the  top  side  of  all 
trestle  timbers  with  prepared  paint.  Both  slightly  prevent  the 
timber  from  rotting  and,  furthermore,  they  answer  as  a  fire 
protection. 

3.  No. 

4.  We  have  water  barrels  on  all  bridges,  except  where  the 
structure  is  low  and  a  live  stream  of  water  is  running  the  year 
around.  In  winter  when  the  weather  gets  cold  we  empty  water 
from  barrels. 

5.  No. 

6.  No  solid  floor  trestles  on  this  division. 

7.  Twice  a  year,  in  the  months  of  April  and  September,  we 
make  an  inspection. 

R.  Angst,  Chief  Engineer,  Duluth  d  Iron  Range  Railroad  Com- 
pany: 

1.  We  do  not  at  present,  nor  are  we  planning  to,  treat  trestle 
timber  with  a  preservative. 

2.  We  do  not  cover  tops  of  stringers  and  caps  with  any  liquid 
preparation,  roofing  material  or  sheet  metal  to  prevent  timber 
from  rotting. 

3.  We  do  not  enclose  piles  or  posts  with  a  casing  near  ground 
line,  or  in  water,  to  preserve  same  from  the  attack  of  insects. 

4.  We  provide  water  barrels,  placing  same  outside  the  guard 
rails,  not  to  exceed  50  feet  apart,  on  both  sides  of  trestles.  We 
add  a  pound  of  salt  for  every  four  gallons  of  water  and  make  it 
the  duty  of  the^  track  men  to  keep  those  barrels  filled  during  the 
summer  season' 

5.  We  have  no  trestles  in  use  with  solid  timber  floors  covered 
with  ballast. 

6.  I  am  in  favor,  from  a  maintenance  point,  to  have  solid  floors 
on  trestles  and  cover  same  with  ballast,  provided  the  timber 
can  be  properly  treated  to  give  it  reasonable  life.  As  protection 
against  fire  I  have  found  No.  18  corrugated  steel,  preferably  gal- 
vanized, a  very  effective  and  fairly  inexpensive  remedy. 

Until  last  spring,  the  nearest  treating  plant  to  this  point  was 
in  Chicago,  450  miles  distant,  which  made  the  treatment  of  tim- 
ber for  various  purposes  practically  prohibitive,  even  If  a  man 
was  willing  to  take  the  chances  of  the  Wellhouse  process.  At 
present  a  new  creosoting  plant  has  been  put  in  operation  about 
seventy  miles  from  here  and,  if  the  results  of  the  treatment 
come  up  to  a  fair  standard  for  creosoting,  it  will  be  kept  ex- 
tremely busy  by  the  railroads  of  the  district 
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Walter  O.  Berg,  Chief  Engineer y  and  F.  E,  Schall,  Bridge  Engi- 
neer, Lehigh  Valley  Railroad: 

1.  No.  My  opinion  is,  however,  that  if  prices  of  timber  keep 
on  increasing,  trestle  timbers  will  soon  have  to  be  treated  for 
preservation. 

2.  Not  generally.  We  have  used  galvanized  sheet  iron  to  cover 
stringers  and  caps  to  prevent  timber  from  catching  fire.  In  my 
opinion  sheet  iron  covering  will  prevent  fire  from  starting,  but 
will  not  give  a  good  protection  against  the  rotting  of  timber. 

3.  No.  We  are  using  some  creosoted  piles  in  structures  such 
as  piers  which  are  expected  to  be  maintained  in  timber  for  years 
to  come. 

4.  None,  generally,  excepting  keeping  barrels  of  water  on,  or 
at  the  ends  of,  trestles.  We  have  used  some  fireproof  paint  for 
protection  against  fire,  but  have  had  no  experience  as  to  its 
value. 

5.  No. 

6.  Have  no  experience  in  this  kind  of  structure. 

• 

7.  All  our  structures  are  inspected  continually,  each  division 
employing  a  bridge  inspector,  who  goes  from  structure  to  struc- 
ture making  a  special  inspection  of  such  structures  as  may 
require  it  by  their  condition  or  location. 

/.  8.  Berry,  Superintendent  of  Bridges  and  Buildings,  8t.  Louis  d 
Southwestern  Railtoay  Company: 

1.  We  do  not  at  present  and  we  are  not  preparing  to  treat 
trestle  timbers  with  any  preservative. 

2.  It  is  not  our  practice  to  cover  tops  of  stringers  and  caps  in 
open  pile  and  frame  trestles  with  any  liquid  preparation,  roofing 
material  or  sheet  metal  to  prevent  timber  from  rotting. 

3.  We  do  not  enclose  piles  or  posts  with  a  casing  near  ground 
line,  or  in  water,  to  preserve  same  from  an  attack  of  insects. 

4.  By  cleaning  weeds  and  all  rubbish  away  from  around  the 
trestles  is  the  method  we  use  for  the  protection  of  timber  trestles 
from  fire. 

5.  We  have  no  trestles  in  use  with  solid  timber  floors  covered 
with  ballast 

6.  I  do  not  consider  it  good  practice  from  a  maintenance 
standpoint  to  erect  solid  floor  trestles  covered  with  ballast. 

7.  Every  three  months  our  bridge  inspector  makes  a  trip  over 
the  road  on  velocipede  car  and  Inspects  all  bridges. 

J.  8.  Browne,  Division  Engineer,  New  York,  New  Haven  d  Hart- 
ford Railroad  Company: 

1.  Not  that  I  am  aware  of. 

2.  No  protection  used. 

11 
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3.  No. 

4.  None. 

5.  We  have  no  ballast  flooi*s  on  trestles. 

6.  I  think  they  would  be  more  expensive  to  maintain  than  open 
floor  trestles,  on  account  of  the  ballast  holding  dampness. 

7.  Timber  trestles  are  inspected  at  regular  Intervals,  depend- 
ing on  the  location,  and  usually  by  boring  into  the  timber. 

J.  O.  Beye,  Resident  Engineer,  Union  Pacific  Railroad  Company: 

1.  The  Union  Pacific  uses  creosoted  piles  in  bridges  requiring 
piles  34  inches  and  longer,  and  uses  creosoted  piles,  caps  and 
4-inch  plank  on  top  of  stringers  in  all  pile  and  trestle  ballast 
floor  bridges. 

2.  We  do  not  protect  stringers  and  caps  as  outlined  in  this 
question. 

3.  No. 

4.  The  top  of  pile  and  timber  trestles  is  covered  with  a  floor  of 
1-inch  fencing  between  the  guard  rails.  On  top  of  this  floor  is  a 
2-inch  layer  of  slag,  broken  stone  or  gravel.  Long  bridges  are 
provided  with  pails  and  barrels  filled  with  water,  placed  at  suit- 
able intervals. 

5.  Yes.  Attached  please  find  blueprint  showing  ballast  floor 
for  pile  and  trestle  bridges.  Our  plans  call  for  single,  double  or 
more  track  bridges.  (See  plan  of  ballasted  floor  trestle  bridges, 
Union  Pacific  Railroad.) 

6.  The  ballast  floor  permits  better  and  easier  maintenanec  of 
line  and  surface  of  track  in  the  immediate  vicinity  of  the  bridge, 
affords  a  better  protection  to  timber  and  pile  trestles  from  fire, 
and  eliminates  the  noise  due  to  trains  over  ordinary  bridges.  It 
is  a  far  more  expensive  bridge  and  examination  is  also  more 
difficult  and  expensive  than  the  original  trestle  bridge. 

7.  Timber  trestles  are  inspected  twice  a  year,  the  annual  in- 
spection being  made  by  an  engineer  and  the  supervisor  of  bridges 
and  buildings.  Every  stick  of  timber  and  every  pile  is  thor- 
oughly examined  and  a  record  made  of  the  condition  of  same 
in  inspection  books  according  to  form,  so  that  inspection  books 
show  exact  condition  of  each  bridge  at  the  time  inspection  was 
made.  Second  inspection  is  made  by  the  foreman  who  makes 
repairs  to  the  bridge.  He  goes  over  the  whole  structure,  exam- 
ining same,  and  makes  all  necessary  repairs  according  to  sched- 
ule, which  is  gotten  out  on  the  Joint  inspection  by  the  engineer 
and  supervisor,  and  all  other  repairs,  keeping  the  bridge  always 
in  safe  condition. 

M,  Bishop,   Master  Carpenter,   Chicago,  Rock  Island  rf   Pacific 
Railtoay: 

1.  We  do  not. 

2.  We  do  not. 
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3.  We  have  water  barrels  installed. 

4.  We  have  none. 

5.  We  have  none. 

6.  I  have  had.no  experience  in  this  type  of  bridges. 

7.  We  make  inspection  twice  a  year,  and  once  a  year  send  the 
gangs  over  the  division  to  do  repair  work  and  remove  all  decay 
from  piling  and  test  for  rotten- caps  or  stringers.  This  is  done 
so  that  when  the  master  carpenter  and  engineer  make  their  in- 
spection it  exposes  all  weak  defects  and  expedites  their  inspec- 
tion. 

A.  L.  Bowman,  Bridge  Engineer,  Central  Railroad  of  New  Jersey: 

1.  Yes,  we  treat  piles  and  pile  trestles. 

2.  No. 

3.  No. 

4.  We  have  water  barrels  on  our  short  trestles.  On  our  long 
trestles  across  Newark  Bay  we  have  men  patrolling  night  and 
day. 

5.  No. 

6.  I  think  a  solid  floor  trestle  covered  with  ballast  makes  a 
very  satisfactory  roadbed,  but  expensive. 

7.  We  have  two  general  inspections — spring  and  fall — with  cur- 
rent inspection  by  the  maintenance  of  way  forces.  I  should  say 
the  timber  trestles  get  a  thorough  inspection  four  or  five  times 
a  year. 

The  answers  to  questions  1.  2,  3,  4,  5,  and  7  refer  to  the  practice 
on  the  C.  R.  R.  of  N.  J.  The  answer  to  6  is  my  own  personal 
opinion. 

Moses  Burpee,  Chief  Engineer,  Bangor  d  Aroostook  Railroad: 

1.  No. 

2.  No. 

3.  No. 

4.  By  clearing  the  ground. 

5.  No. 

6.  Think  neither  would  last  so  long  as  ordinary  timber  floor, 
nor  ride  so  well.    Do  not  think  safety  would  be  increased  thereby. 

7.  Twice  a  year  or  oftener. 

F.  L,  Burrell,  General  Foreman  of  Bridges  and  Buildings,  Chicago 
<C  Northwestern  Railtoay  Company: 

1.  We  are  not  treating  trestle  timbers  with  preservative  on  thid 
section  of  the  C.  &  N.  W.  About  two  years  ago  we  painted  the 
piles  two  feet  above  and  below  the  ground  line  with  asphalt,  on 
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one  or  two  bridges,  and  in  one  case  painted  the  stringers,  but  at 
this  time  am  unable  to  say  that  it  was  of  any  benefit.  (Think  it 
was  not.) 

2.  This  is  partially  answered  above.  Will  say  further  that  we 
do  not  use  metal  covering  at  this  time.  We  had* a  trestle  bridge 
that  was  covered  at  the  Joints  with  a  zinc  covering  about  eighteen 
years  ago;  took  it  off  last  year  and  found  the  covered  part  in  a 
very  good  st^te  of  "health."  It  would  be  too  expensive  to  cover  a 
whole  bridge  in  exposed  parts,  though. 

3.  We  do  not  enclose  piles  or  posts. 

4.  The  only  precaution  we  take  is  a  lot  of  barrels  filled  with 
water  to  use  in  case  of  fire.  This  is  not  much  of  a  protection,  as 
we  have  to  depend  to  a  great  extent  on  the  section  men  to  keep 
the  barrels  filled,  and  this  is  not  always  attended  to. 

5.  We  have  no  bridges  with  solid  floor  covered  with  ballast. 
As  to  my  personal  opinion,  I  do  not  think  they  would  be  a  suc- 
cess, as  they  will  hold  the  moisture  in  such  places  as  will  induce 
decay;  also,  when  repairs  are  to  be  made  to  the  joists,  caps  and 
stringers,  the  ballasted  floor  will  be  in  the  way  and,  to  make 
proper  repairs,  will  be  very  expensive. 

7.  Semi-annually.  Fall  inspection  by  the  division  engineer 
and  superintendent  of  bridges  and  buildings.  Spring  inspection 
by  the  superintendent  of  bridges  and  buildings.  Both  of  these 
inspections  are  made  with  a  four-wheel  gasoline  motor  car  (hand 
car  size),  division  engineer,  two  bridge  men  and  myself  examin- 
ing all  parts  of  the  structure  and  making  up  the  annual  schedule 
from  this  inspection.  In  spring,  I  make  the  second  inspection, 
checking  the  first  and  adding  such  work  as  may  be  considered 
actually  necessary  for  the  safety  of  the  traffic. 

8.  F.  Clapp,  General  Foreman  of  Bridges  and  Buildings,  Oulf^ 
Colorado  rf  Santa  F4  Railway: 

1.  The  G.,  C.  &  S.  F.  Ry.  has  for  the  past  eight  years  been 
using  treated  material,  the  greater  portion  having  been  the  Zinc 
Chloride  process,  a  small  portion,  however,  being  creosoted.  At 
the  present  time  all  bridge  material,  as  well  as  any  material  that 
comes  in  contact  with  the  ground,  has  been  creosoted. 

2.  We  are  not  at  the  present  time  using  any  standard  pile  and 
trestle  bridges,  except  ballast  deck  or  solid  timber  floor  bridges, 
but  plans  for  pile  and  trestle  bridges  provide  for  a  protection  of 
galvanized  iron  over  both  stringers  and  caps,  turned  down  one 
inch  over  both  sides  and  ends  of  stringers  and  caps,  fastened  with 
1-inch  or  1%-inch  galvanized  iron  nails.  The  only  portion  of  any 
structure  that  we  have  covered  in  this  manner  is  the  caps,  cross 
blocks  and  wall  plates  upon  two  pile  piers  for  an  iron  girder. 
This  is  creosoted  timber,  and  as  It  has  only  been  in  place  one  year, 
cannot  pass  upon  the  protection  features. 

3.  No  casing  is  used  on  piles  at  water  lines.  At  Galveston 
Bay,  where  timber  is  destroyed  by  the  teredo,  piles  are  treated 
with  24  pounds  of  creosote  per  foot  and  this  treatment  has  given 
good  results  on  a  test  of  11  years. 
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4.  Owing  to  the  fact  of  all  engines  on  this  division  heing 
equipped  as  oil  burners,  no  protection  against  fire  is  used. 

5.  All  pile  and  trestle  bridges  replaced  are  renewed  with  ballast 
deck  structures.  ( See  plan  of  A.,  T.  &  S.  F.  Ry.  ballasted  wooden 
trestle.) 

6.  Am  very  favorably  impressed  with  the  ballast  deck  bridges 
as  tending  toward  economy  of  maintenance.  The  line  and  surface 
is  kept  up  by  the  section  force,  and  on  bridges  up  to  100  feet  in 
length  at  probably  no  greater  cost  than  it  would  require  to  keep 
up  the  track  at  each  end  of  a  pile  bridge.  The  most  serious  factor 
to  be  taken  into  consideration  will  be  the  matter  of  rebuilding. 
We  have  not  reached  this  point  with  any  of  our  bridges,  but  when 
reached  it  will  be  an  expensive  operation.    * 

7.  Bridge  inspection  is  made  by  general  foreman  of  bridges  and 
buildings  during  May  or  June  to  determine  the  renewals  re- 
quired for  the  following  year,  and  division  inspection  about  each 
three  months  with  foreman,  to  decide  upon  Immediate  repairs. 
General  inspection  is  made  by  general  superintendent,  chief  engi- 
neer, division  superintendent,  general  foreman  of  bridges  and 
buildings  and  roadmaster,  about  October,  who,  at  that  time,  pass 
upon  recommendations  made  by  the  general  foreman  of  bridges 
and  buildings,  deciding  class  of  structure.s  to  be  erected  and 
method  of  inspection.  Ties,  stringers  and  caps  are  inspected  from 
deck  of  bridges  for  visible  defects  at  all  points  of  contact  and 
when  thought  necessary  are  sounded  with  augurs  or  inspection 
bars.  Caps  are  then  examined  with  care  at  tops  of  piles  and 
posts  for  signs  of  failure.  Piles,  posts  and  sills  are  uncovered 
below  gix)und  line  and  sounded  for  defective  spots.  Trestles  on 
pile  foundations  are  examined  with  care  at  contact  points  between 
sills  and  piles.  Inspection  bars  are  used  mainly  for  testing  tim- 
ber. They  are  made  of  %-iiich  steel,  diamond  point  on  one  end, 
with  small  shovel  on  opposite  end  for  digging  purposes. 


A.  0.  Cunningham,  Chief  Engineer,  Wabash  Railroad  Company: 
1.  No. 
2  No. 

3.  No. 

4.  No. 

5.  No. 

6.  Do  not  believe  that  trestles  should  be  made  of  solid  floor 
with  ballast  unless  the  timbers  are  treated,  because  the  necessary 
covering  to  hold  the  ballast  must  produce  rot  in  the  tops  of  the 
stringers,  much  more  so  than  in  an  open  floor  trestle.  If  the  tim- 
ber is  treated  then  the  cost  must  be  greater,  and  while  the  writer 
has  never  made  an  estimate  of  the  difference  in  cost  between 
such  a  structure  and  a  permanent  one.  it  would  seem  to  him  that 
there  would  be  very  little  difference. 

7.  The  foreman  of  bridges  of  each  district  is  responsible  for 
all  timber  trestles  on  his  territory.    He  visits  these  as  often  as 
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he  thinks  necessary,  the  older  trestles  receiving,  of  course,  more 
attention  than  the  later  ones. 

W.  8.  Dawley,  Chief  Engineer,  Chicago  d  Eastern  Illinois  Railroad 
Company: 

1.  We  have  as  yet  done  nothing  in  the  way  of  treating  bridge 
timber.  We  have  bought  one  very  small  lot  of  creosoted  timber 
only.  There  is  no  movement  on  hand  to  adopt  treated  timber  in 
the  immediate  future. 

2.  Very  little,  if  anything,  is  done  in  the  way  of  special  protec- 
tion to  either  caps  or  stringers.  At  a  few  points  galvanized  iron 
has  been  placed  on  top  of  the  stringers,  more  as  a  protection  from 
fire  than  anyUiing  else. 

3.  Nothing  of  this  kind  has  been  done. 

4.  No  special  precautions  other  than  a  barrel  of  water  and 
keeping  the  rubbish  well  cleared  away,  and  an  occasional  covering 
of  some  special  structure,  where  more  than  the  usual  amount  of 
coals  is  dropped  from  locomotives. 

5.  We  have  none. 

6.  From  what  I  have  read  I  would  be  inclined  to  consider  solid 
floor  structures  desirable.  I  have  no  practical  knowledge  of  this 
plan. 

7.  In  the  past  a  thorough  inspection  by  the  master  carpenter 
in  person  has  been  made  twice  a  year.  At  the  present  time  an  in- 
spector sees  each  structure  once  in  30  days.  The  boring  of  tim- 
ber, etc.,  is  resorted  to  when  the  age  is  such  as  to  make  it  seem 
desirable  to  do  so. 

B.  H.  EggJeston,  Supervisor,  Bridges  and  Buildings,  Chicago  d 
Alton  Railvxiy  Company: 

1.  We  use  treated  timber  in  our  trestles. 

2.  We  do  not  cover  the  tops  of  stringers  or  caps  in  our  trestles 
with  any  liquid  preparation  or  roofing  material  or  sheet  metal, 
except  where  we  have  a  ^lid  ballast  floor,  and  this,  of  course,  is 
entirely  covered  with  ballast. 

3.  We  do  not  enclose  piles  or  posts  with  a  casing  near  ground 
line  or  near  water  to  preserve  same  from  attacks  of  insects,  as 
there  are  no  Insects  in  this  country  which  destroy  timber. 

5.  We  have  solid  timber  floor  bridges  covered  with  ballast,  and  I 
herewith  enclose  a  blueprint  showing  the  construction  of  same. 
(See  plan  of  standard  pile  trestle  with  ballast  floor  of  Chicago  ft 
Alton  Railway.) 

6.  I  believe  the  solid  ballast  floor  of  creosoted  timbers,  piling 
Included  should  be  creosoted,  will  last  without  any  repairs,  ex- 
cept to  replace  track  ties,  30  years  or  more. 

7.  We  inspect  our  timber  trestles  every  month,  a  man  going 
over  the  road  with  a  speeder  and  carefully  examining  all  parts  of 
the  bridges  by  boring  holes  with  an  auger  in  the  timber  and  dig- 
ging around  the  piling  to  find  out  if  they  are  defective. 
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L.  F.  Ooodale,  Engineer  of  Maintenance  of  Way,  Chicago,  Bur- 
lington d  Quincy  Railway  Company: 

1.  No. 

2.  No. 

3.  No. 

4.  We  periodically  clean  weeds  and  debris  away  from  our 
wooden  bridges  and  on  some  parts  of  the  road  cover  the  wood  work 
with  sheet  iron  and,  in  some  cases,  put  a  small  layer  of  broken 
stone  on  top  of  this. 

5.  We  have  one  such  bridge  constructed  jointly  with  the  Santa 
F§.     It  was  built  by  the  Santa  F6  and  conforms  to  their  standard. 

6.  Although  I  have  had  no  experience  at  all  with  ballasted  deck 
trestles,  I  think  we  could  better  afford  to  put  in  permanent 
structures  rather  than  these  ballasted  deck  trestles. 

7.  Timber  trestles  are  inspected  irregularly  by  the  master  car- 
penter three  or  four  times  each  year,  or  more  if  necessary,  and 
by  the  bridge  foreman  probably  once  a  month. 

v.  K.  Hendricks,  Division  Engineer,  Baltimore  d  Ohio  Railroad 
Company: 

1.  We  do  not  at  present  treat  any  trestle  timber  with  a  pre- 
servative. 

2.  We  do  not  ordinarily  cover  the  tops  of  stringers  and  caps  in 
open  pile  and  frame  trestles  with  any  liquid  preparation,  roofing 
material  or  sheet  metal. 

3.  We  do  not  enclose  piles  or  posts  with  any  casing  near  the 
ground  line  for  preservation  against  attack  of  insects. 

4.  As  a  precaution  against  fire  we  have  at  least  one  barrel  of 
water  at  each  bridge,  and  on  long  bridges  have  a  barrel  of  water 
about  every  100  feet  on  alternate  sides  of  the  trestle.  We  have 
endeavored  to  keep  a  water  bucket  hanging  down  inside  of  the 
lid  in  the  water  barrel,  but  find  it  impossible  to  keep  buckets  in 
such  places. 

5.  We  have  no  trestles  in  use  with  solid  timber  floors  covered 
with  ballast  on  this  division. 

*  6.  I  believe  solid  floor  bridges  are  much  more  economical  from 
a  maintenance  standpoint  than  bridges  without  solid  floor;  this, 
however,  refers  to  concrete  steel  bridges.  If  this  question  is  in- 
tended to  cover  the  construction  of  solid  floor  trestles  of  wood, 
either  treated  or  untreated.  I  should  hardly  think  it  any  more 
economical,  if  as  economical,  as  ordinary  trestle. 

7.*  All  timber  trestles  are  supposed  to  be  examined  at  least 
once  every  six  months  by  the  master  carpenter,  and  at  such  fre- 
quent intervals  between  times  as  may  be  necessary;  this  being 
governed  by  the  local  conditions.  All  carpenter  foremen  endeavor 
to  go  over  bridges  in  the  vicinity  of  where  they  have  any  work  at 
all  times,  in  addition  to  master  carpenter's  inspection. 
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A,  B.  Hubbard,  Supervisor,  Bridges  and  Buildings,  Terminal  IH- 
vision,  Boston  d  Maine  Railroad: 

1.  We  are  using  what  is  known  as  Letteney's  Preservative,  which 
is  applied  with  an  ordinary  paint  brush,  the  material  itself 
having  about  the  consistency  of  paint.  About  twenty-five  years 
ago  the  City  of  Boston  applied  this  preservative  on  the  planking 
of  one  of  their  bridges  and  when  the  bridge  was  repaired  about 
four  years  ago.  the  plank  was  found  in  excellent  condition. 

2.  No. 

3.  We  have  piling  near  the  Union  Station  that  has  been  driven 
several  years,  upon  which  the  worms  had  begun  to  work,  and  to 
save  them  we  had  piles  encased  in  cement  from  six  to  eight 
inches  in  thickness.  This  has  been  done  about  two  years,  and 
whether  it  has  had  the  desired  effect  or  not  I  am  at  present  un- 
able to  say,  as  we  have  not  removed  the  casing  from  any  of  the 
piles. 

4.  Nothing  except  to  keep  barrels  of  salt  water  convenient 
which,  in  case  of  flre,  would  allow  immediate  attention,  and  possi- 
bly prevent  serious  results. 

5.  I  have  no  doubt  but  what  trestles  covered  with  solid  timber, 
then  a  good  coating  of  clay,  to  prevent  fresh  water  reaching  tim- 
ber, then  gravel  upon  which  paving  or  ties  could  be  placed, 
would  act  as  a  preservative,  particularly  when  timbers  are 
placed  low  enough  to  allow  tide  to  wet  them  once  in  24  hours  at 
least.  I  know  of  one  instance  where  wharf  was  repaired  after 
being  in  use  30  years,  and  the  timber  covering  under  dirt  was 
taken  up  and  found  in  such  good  condition  that  it  was  put  back 
again.  This  was  In  1874,  making  G2  years*  service  for  this  tim- 
ber, and  it  is  in  fair  condition  now. 

6.  From  a  maintenance  standpoint,  I  would  not  recommend 
solid  floor  trestles,  because  when  repairs  are  to  be  made  it  takes 
considerable  more  time  and  is  more  expensive  than  when  left 
uncovered,  so  it  can  be  seen  at  all  times.  Now,  in  all  instances 
where  repairs  are  made  to  trestle  and  where  ballast  is  used 
(except  in  driveways)  we  are  leaving  out  the  ballast. 

7.  We  have  no  stated  time  for  inspection,  but  usually  about 
twice  a  year  an  examination  of  trestles  is  made,  which  is  done  by 
boring. 

K.  8.  Hull,  Superintendent,  Texas  d  Gulf  Railway: 

1.  All  material  used  in  our  permanent  pile  and  trestle  bridges 
is  being  creosoted. 

2.  We  have  some  bridges  where  all  heart,  long  leaf  yellow  pine 
stringers  and  caps  were  used.  In  open  pile  and  frame  trestles 
we  cover  with  No.  28  galvanized  iron.  We  have  found  that  where 
the  stringers  and  caps  were  covered  by  this  method  it  will  prolong 
the  life  of  the  timber  at  least  three  years. 

3.  Do  not  enclose  piles  or  posts  with  a  casing. 

4.  Long  trestles  are  supplied  with  water  barrels;  all  locomo- 
tives on  this  line  use  oil  as  fuel. 
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5.  We  have  been  putting  in  trestles  with  solid  timber  floors 
with  10  feet  of  rock  ballast  for  several  years.  All  material  used 
In  this  class  of  bridges  is  creosoted.  (See  plan  of  A.,  T,  &  S.  F. 
Ry.,  ballasted  wooden  trestle.) 

6.  The  cost  of  maintenance  of  our  ballast  deck  bridges  is  prac- 
tically nothing.  About  12  months  after  these  bridges  are 
completed  we  And  it  necessary  to  send  a  small  gang  over  the 
road  to  tighten  up  the  nuts  on  the  sway  braces  and  guard  rail 
bolts. 

7.  Each  division  foreman  is  supposed  to  make  an  inspection  of 
the  bridges  on  their  respective  district  every  30  or  60  days.  The 
general  foreman  of  bridges  and  buildings  makes  an  inspection 
twice  a  year. 

H.  Isben,  Acting  Bridge  Engineer,  Michigan  Central  Railroad 
Company: 

1.  We  are  not  at  present  treating  trestle  timber  with  preserva- 
tive, and  have  only  done  so  in  a  few  special  cases  within  the  last 
couple  of  years  as  an  experiment  On  account  of  the  high 'prices 
of  timber,  and  difficulty  in  getting  good  timber,  we  are,  however, 
thinking  of  experimenting  more  on  this  line. 

2.  It  has  been  our  custom  for  the  last  six  years  to  cover  tops 
and  ends  of  stringers  and  caps  in  pile  trestles,  and  tops  and  ends 
of  stringers,  caps  and  sills  on  frame  trestles  with  carbolineum 
avenarius,  applying  it  the  same  as  we  would  paint.  If  the 
weather  is  cold  we  heat  it  in  an  iron  vessel  to  about  150  degrees 
before  applying  same,  but  in  the  summer  we  do  not  heat  it  be- 
fore applying.  We  do  not  use  any  roofing  material  or  sheet 
metkl  for  protection  of  the  timber.  From  our  experience  with 
the  use  of  carbolineum  avenarius,  I  do  not  hesitate  in  saying  that 
it  fully  repays  us  for  the  cost  of  the  application.  The  first  place 
where  we  tried  it  10  years  ago  was  as  a  covering  on  a  plank  floor 
for  the  paving  of  an  overhead  bridge.  While  this  particular 
bridge  has  not  been  under  our  supervision  for  the  last  two  years, 
it  was  inspected  by  us  two  years  ago,  and  at  that  time  the  plank- 
ing was  in  good  condition,  while  at  other  places  where  we  have 
used  white  cedar  planking  for  the  same  service,  the  cedar  has, 
after  seven  years'  service,  so  badly  decayed  that  it  had  to  be 
removed. 

3.  We  do  not  enclose  piles  or  posts  with  casing  near  ground  line 
or  near  the  water  to  preserve  same,  but  where  frame  bents  are 
set  so  that  they  are  covered  partly  by  embankment,  they  are 
given  a  good  coat  of  carbolineum  avenarius  before  the  fllling  is 
done  around  same. 

4.  We  place  at  each  end  of  our  wooden  trestles  water  barrels 
buried  in  the  ground.  These  are  at  all  times  kept  filled  by  the 
section  men. 

5.  We  have  one  wooden  bridge  with  solid  timber  fioor  covered 
with  ballast.  I  enclose  a  print  of  same.  The  timber  is  in  good 
condition  as  yet.  (See  plan  of  wooden  ballast  fioor  bridge.  M.  C. 
R.  R.) 
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6.  With  the  present  price  of  timber,  I  do  not  believe  it  good 
policy  to  put  in  solid  floor  or  wooden  trestles  covered  with  ballast, 
a^  I  think  that  the  cost  of  maintenance  will  outweigh  the  extra 
first  cost  of  putting  in  a  steel  or  concrete  bridge. 

7.  Our  timber  trestles  are  given  three  regular  Inspections  dur- 
ing the  year.  Early  in  the  spring  they  are  inspected  by  the 
foreman  in  charge  of  repairs  on  the  division.  In  the  middle  of 
the  summer  they  are  given  a  thorough  inspection  by  our  regular 
bridge  inspector.  He  then  gives  recommendations  for  the  re- 
pairs necessary  for  the  following  year,  and  in  the  fall  are  in- 
spected by  the  bridge  engineer,  accompanied  by  the  regular  In- 
spector and  the  foreman  of  the  division,  and  the  work  for  the  fol- 
lowing year  is  laid  out.  Outside  of  this,  the  bridge  foreman  looks 
over  the  bridges  in  the  winter  whenever  he  has  any  spare  time. 

F.  Ingrantf  Supervisor,  Bridges  and  Buildings,  Louisville  d  N<isli- 
ville  Railroad  Company: 

1.  Our  company  has  used  creosoted  pine  piles  and  creosoted 
floors  with  ballast  decks  since  1876  on  Southern  Divisions. 

2.  Have  used  No.  20  B.  G.  galvanized  iron  as  a  covering  on 
stringers  of  pile  trestles  for  14  years.  Also  to  cover  trestle  caps. 
It  prolongs  the  life  of  stringers  and  caps  and  is  a  great  protec- 
tion against  fire.  We  also  mop  all  bearings  of  ties,  stringers, 
bolsters,  as  well  as  top  and  ends  of  stringers  before  placing  gal- 
vanized iron  on  same  and  mop  sides  of  stringers  and  top  of  tlea 
and  guard  plank  with  hot  creosote  the  second  summer  after  they 
are  put  in  place.  (See  plans  of  open  floor  trestles,  Loulayllle  ft 
Nashville  Railroad.) 

3.  On  Southern  Divisions  where  exposed  to  teredo  in  salt  water, 
creosoted  piles  are  used.  Our  company  as  a  rule  does  not  use 
any  casing  to  protect  piling,  but  may  do  so  In  soifie  special  cases. 
The  best  protection,  from  my  observation,  is  well-treated  timber. 

4.  Instructions  are  issued  to  superintendent  to  keep  all  dry 
grass,  underbrush  and  other  inflammable  material  cleared  six 
feet  from  bents. 

5.  There  are  about  3,553  lineal  feet  of  pile  trestle  with  creosoted 
floors  and  ballast  decks  on  the  Memphis  Division.  (See  plans  of 
ballasted  floor  trestles,  Louisville  &  Nashville  Railroad.) 

C.  The  cost  of  maintenance  is  very  small.  The  Items  are  inspec- 
tion, grassing  and  renewing  track  ties  under  rails.  Where  creo- 
soted piles  or  masonry  for  short  openings  are  used,  the  cost  will 
be  trifling  for  probably  20  years,  or  longer. 

7.  Timber  trestles  and  all  structures  are  inspected  monthly  by 
bridge  foreman  and  quarterly  by  bridge  supervisors  and  semi- 
annually by  the  bridge  engineer.  Our  method  is  by  sight,  sound 
and  boring  with  a  small  bit  the  timbers  which  do  not  sound 
right  and  have  hidden  defects.  We  also  use  a  5-pound  hammer 
to  sound  timbers,  also  an  8-square  steel  bar  with  a  3-inch  ball  on 
one  end  and  sharp  point  on  the  other.  It  is  6  feet  long  and  used 
to  prod  in  places  that  seem  to  be  unsound  and  cannot  otherwise 
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be  reached,  when  practicable.  We  also  make  examinations  un- 
der passing  trains  and  find  it  a  very  accurate  method  of  locating 
weak  stringers  or  settling  piles,  but  do  not  place  much  stress  on 
this  method  for  inspection  of  bolsters  or  caps  on  pile  bents.  We 
also  find  it  safer  to  have  regular  men  do  this  class  of  work, 
and  pick  those  men,  as  some  are  closer  observers  and  quicker  to 
detect  or  see  defects  than  others.  They  also  have  better  menioi^' 
and  recall  results  of  last  previous  inspections  made. 

J.  E,  Johnson,  Supervisor  of  Bridges  and  Buildings,  Rutland  Rail 
road  Company: 

1.  No.    Not  building  any  except  iron. 

2.  See  question  No.  1. 

3.  In  the  West  I  used  tar,  cement,  whitewash  and  salt,  sheet 
iron  and  gravel.  Found  in  Illinois,  where  soil  dries  deep,  the 
best  treatment  was  to  excavate  trenches  at  bents  three  feet  deep 
and  fill  with  gravel,  then  lay  sewer  pipe  and  drain  to  creek. 
This  method  preserves  piles  longest  of  any,  and  worms  did  not 
attack  piling.  With  lime  and  salt,  tar,  etc.,  dry  rot  would  set  in. 
My  opinion  of  pile  treatment  is  that  in  order  to  get  results  satis- 
factorily, all  outside  applications  like  paints,  tar,  etc..  are  useless, 
but  that  timber  treated  under  pressure  before  putting  in  structure 
is  the  sure  method  of  preserving  piling. 

4.  We  covered  caps  and  stringers  with  No.  24  galvanized  iron, 
each  stringer  covered  independent  except  over  caps. 

5.  None. 

6.  My  opinion  is  that  solid  floor  trestles  with  solid  floor  made 
of  wood  treated  before  placed,  will  outlast  iron  or  steel  plate,  and 
if  properly  placed  will  cause  little  trouble  for  maintenance. 

7.  Timber  trestles  in  good  condition,  once  each  year.  Tho-^o  de- 
caying as  often  as  is  found  necessary.  Inspection  should  be  made 
by  excavating  around  each  pile  at  ground  to  determine  condition 
of  piling  and  when  necessary,  cap,  stringer,  etc.,  for  depth  of  rot. 
Note  any  cross-grain  caps  and  stringers  and  make  record  of  same, 
and  such  inspection  should  be  made  as  frequently  as  the  condi- 
tions warrant,  to  prevent  failure  until  repairs  are  made.  In  not- 
ing the  method  of  plating  stringers  see  Canadian  Pacific  plan, 
which  I  think  typical. 

J.  S.  Lemond,  Roadmaster,  Southern  Railtoay: 

1.  We  do  not  treat  trestle  timber  with  preservatives,  but  w© 
are  considering  the  advisableness  of  doing  so. 

2.  It  is  not  our  practice  to  cover  tops  of  stringers  and  caps 
with  any  liquid  preparation,  roofing  material,  or  other  covering. 

3.  We  do  not  encase  piles  or  posts  with  any  kind  of  covering. 

4.  We  keep  all  inflammable  material  cleaned  away  from  the 
trestles,  and  keep  barrels  filled  with  water  near  at  hand. 

5.  We  have  no  structures  of  this  character. 
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All  piles  to  be  jtroiqM  and  not  leji  tWi  10' at  jmoll  fnd. 

Where  cedar  piles  ore  used  they  mujl"  b^  peeled  clean  ofall  bqrK 

and  poinftd  wilb  creosote  oil  3  ^  a&ove  +be  ground  and  S-|+  Wow. 

/^op  the  jnside  face  ond  ■tops  of  »+nr»gerj  before  pixtfinqon+he 
galvanized  iron. 

Tops  of  capo  qnd  dll  other  naccessible  s^^^ac(3  to  be  mopped 
with  creoaoteoil  at  the  time  of  plowing  the  timber.  The  cross  ttes, 
quard  raib.  bolsters,  cross  bracing  and  bottom  of" piles  3-ft.  oboiw 
and  Z  ft.  below  t+ie  ground  to  be  mopped  with  the  creoao+e  oil  after 
the  fi)llowif7q  summer  m  that  the  timber  will  have  aqoodchonte 
To  season. 

Fid.  M.— LoalSTllle  A  Nasbvllle  R.  R.  Standard  T 
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L0UI5VILLC     fe    HASHVILLC     R..  K 
5TAnDARD  PLAM  TOE    PILE  TRCSTLr   WITH  OPCM  FUOOR 

Via.  41.— File  Treacle,  Loulgillle  Jt  NsshTllle  R.  R. 
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6.  Cannot  give  my  opinion,  as  we  have  no  structures  of  this 
character. 

7.  Our  timber  trestles  are  inspected  every  two  months.  This 
is  in  the  nature  of  a  general  inspection.  We  have  other  Inspec- 
tions by  the  track  supervisors  and  section  foremen  in  a  casual 
way  as  they  pass  over  the  line.  Our  method  of  inspection  is  to 
use  a*  pick  or  a  sharp  pointed  bar,  and  sometimes  we  use  an 
auger. 

A.  E,  Killam,  Inspector  of  Bridges  and  Buildings^  Intercolonial 
Railtoay  of  Canada: 

1.  We  have  not  any  trestle  bridges. 

2.  We  have  but  two  pile  bridges;  one  400  feet  long  has  creo- 
Boted  Southern  pine  caps  and  stringers,  but  no  other  protection 
is  used.  Another  1,300  feet  long  has  creosoted  Southern  pine 
double  stringers,  but  the  caps,  which  are  Southern  pine  also,  have 
no  preservative. 

3.  No  casing  is  used. 

4.  All  short  bridges  have  oil  casks  sunk  at  the  ends  of 
the  bridges  which  are  kept  full  of  water  during  warm  weather 
and  emptied  in  cold  weather.  The  long  spans  (75  feet  and  up- 
wards) have  water  casks  at  both  ends,  and  for  two  spans  and 
more,  a  caslc  on  each  span  to  use  in  case  of  fire  in  deck. 

5.  We  have  no  trestles  covered  with  solid  timber  and  ballast, 
but  we  have  a  cedar  crib  bridge  260  feet  long,  28  feet,  6  indies 
high,  covered  with  round  cedar  poles  6  inches  top  end,  laid  close, 
with  cracks  covered  with  soft  wood  brush  between  the  curbs. 
This  is  also  covered  18  inches  deep  with  ballast.  It  has  been 
built  some  fifteen  years  and  is  as  good  as  new. 

6.  Answered  under  above. 

7.  All  structures,  wood,  stone  and  Iron,  are  Inspected  once  a 
year  minutely  in  every  section  by  the  general  inspector  and  once 
a  week  or  oftener  by  the  section  foreman.  At  all  times  where 
there  is  any  doubt  as  to  the  stability  of  the  material  in  any  sec- 
tion of  the  structure.  It  is  renewed  so  as  to  insure  perfect  safety. 

D.  W.  Lum,  Chief  Engineer,  Maintenance  of  Way  and  Structures, 
Southern  Railway  Company: 

1.  The  matter  is  being  seriously  considered,  but  no  steps  have 
yet  been  taken  to  erect  a  plant. 

2.  No. 

3.  No.  \ 

4.  No  special  treatment. 

5.  No. 

6.  Beneve  a  solid  floor  covered  with  ballast  is  a  very  satisfac- 
tory structure,  if  the  timbers  are  treated  fully  with  creosote. 
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7.  Timber  trestles  have  continual  inspection  by  track  supervisor 
and  section  men  and  regular  inspection  by  bridge  supervisor 
every  two  months,  reports  being  made  of  the  condition. 

WiUiam  A.  Lydston,  Supervisor  of  Bridges  and  Buildings^  Boston 
d  Maine  Railroad: 

1.  We  are  not  using  any  preservative  for  trestle  timber  on  this 
division.  At  present  I  do  not  know  of  any  plans  for  future 
treatment. 

2.  We  do  not  cover  the  tops  of  stringers  or  caps  with  anything, 
either  liquid  or  metal,  to  prevent  decay. 

3.  I  never  have  enclosed  piles  or  posts  with  casing,  near  the 
ground  line,  or  in  water,  to  preserve  same. 

4.  Our  bridges  are  supplied  with  casks,  filled  with  water,  and 
a  pail  in  each,  to  use  in  case  the  trestle  gets  on  fire.  Through 
the  cold  part  of  the  year  salt  is  used  in  water  to  prevent  freezing. 

5.  We  have  no  such  trestles  as  here  described. 

6.  I  cannot  see  any  great  merit  in  a  trestle  of  the  above  de- 
scription. 

7.  We  inspect  all  our  bridges  twice  a  year.  Our  mode  of 
inspection,  to  look  over  all  parts  in  sight.  As  piles  often  look  all 
right  on  outside  but  are  rotten  inside,  we  bore  with  a  small  auger 
into  pile.     This  will  show  their  condition. 

W.  B.  McKeiizie,  Chief  Engineer,  Intercolonial  Railway  of  Canada: 

1  and  2.  We  brush  carbolineum  avenarius  on  bridge  ties,  but 
not  on  other  parts  of  trestles  or  bridges;  it  is  O.  K. 

3.  We  treat  piles  with  creosote,  and  steel  ix)sts  in  water  with 
concrete  casing. 

4.  Barrels  of  water. 

5.  No. 

6.  Solid  floor  trestles  covered  with  ballast  are  O.  K..  but  the 
solid  floor  should  have  10  pounds  of  creosote  per  cubic  foot. 

7.  We  have  very  few  trestles  on  our  line;  but  what  we  have  are 
looked  after  by  the  track  foremen,  and  our  bridge  inspector 
sees  them  at  least  twice  a  year. 

A.    W.    Merrick,    Assistant    Engineer,    Chicago    it    Northwestern 
Railway  Company: 

1.  We  do  not  at  present.  Do  not  know  of  any  plans  for  treat- 
ing bridge  timber  on  this  railway. 

2.  Some  experiments  In  this  line  have  been  made  at  a  few 
bridges  on  different  parts  of  this  division.  For  instance,  we 
chose,  for  the  purpose  of  comparison  of  efficiency  of  methods, 
a  six-span  pile  bridge.  The  timbers  of  the  first  two  spans  were 
painted  with  a  liquid  asphalt  preparation;   the  next  two  spans 
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with  a  creosote  preparation  and  the  last  two  spans  were  left  un- 
painted.  The  method  of  painting,  in  each  case,  was  the  same,  as 
follows: 

All  contacts  of  wood  are  painted.  Surfaces  of  guard  tlmhers 
where  they  bear  on  ties,  and  surfaces  of  ties  where  they  come  in 
contact  with  guard  timbers.  Surfaces  of  stringers  where  they 
come  in  contact  with  ties.  At  the  points  where  surfaces  of 
stringers  and  surfaces  of  caps  are  in  contact.  Surfaces  of  caps 
where  they  bear  on  piles  and  tops  of  piles  where  they  come  in 
contact  with  caps.  Surfaces  of  piles  for  one  foot  above  and  one 
foot  below  point  entering  ground.  This  work  was  done  in  the  fall 
of  1903.  The  value  of  either  method  in  preserving  the  timber 
cannot  be  yet  determined. 

3.  We  are  not  troubled  in  this  locality  with  attacks  from  in- 
sects in  water. 

4.  We  provide  water  barrels  at  ends  of  pile  bridges.  Bridges 
of  one  to  'three  spans  to  have  one  barrel,  four  to  10  spans,  two 
barrels  and  long  bridges  to  have  one  barrel  every  tenth  span. 

5.  No. 

C.  Never  having  inspected  any  solid  floor  trestles,  I  have  no 
opinion  to  offer. 

7.  See  proceedings  of  the  Thirteenth  Convention,  pages  232  and 
237.  Replies  of  Messrs.  Carter,  Lichty,  Riney,  Kelley  and 
Merrick. 

Robert    McKibbon,    Master    Carpenter,    Pennsylvania    Railroad 
Company: 

In  reference  to  your  circular  letter  of  June  8,  I  am  very  sorry 
to  state  that  I  will  be  of  very  little  service  in  aiding  towards  the 
discussion  of  treatment  of  trestle  timber,  as  this  Is  something  we 
do  not  carry  out  on  our  division.  This  is  due  entirely  to  the 
fact  that  we  have  very  little  trestle  work  which  is  subject  to  the 
destroying  insect.  You  are  aware  that  Pennsylvania  is  so  full 
of  sulphuric  acid  that  it  practically  destroys  insect  life. 

I  might  state  that  the  greater  portion  of  our  bridges  are  iron 
and  steel,  concrete,  stone  and  brick  arches.  We  have,  however, 
a  few  trestles  which  we  use  as  coaling  stations  of  which  our 
foremen  make  a  monthly  examination,  and  I  make  a  personal 
examination  every  four  months  myself,  the  examinations  consist 
of  boring,  etc. 

When  we  have  trestles  that  need  fire  protection,  and  if  they  are 
within  the  city  limits  where  water  service  can  be  obtained,  we 
run  a  line  along  them,  but  where  our  trestles  are  in  the  country, 
where  no  water  lines  are  accessible,  we  have  water  barrels  which 
are  always  kept  full  and  two  pints  of  salt  added  to  each  bucket  of 
water.  Buckets  are  also  kept  in  addition  to  the  barrels.  We 
have  no  trestles  covered  with  a  solid  timber  floor  and  covered 
with  ballast. 

D.  L.  McKee,  Pittsburg  d  Lake  Erie  Railroad: 

1.  Not  now  treating  or  planning  to  treat  with  a  preservative. 

2.  It  is  not  our  practice  to  take  any  precaution  to  protect  tim- 


186 

ber  from  rotting  as  designated  by  this  question.  Do  not  think 
that  the  life  of  pile  or  frame  trestles  in  our  section  would  be  in- 
creased by  an  application  of  liquid  preparation  and  the  covering 
up  by  other  material  would  greatly  increase  the  possibility  of 
decay  by  retaining  the  dampness  therein,  and  retard  the  free 
circulation  of  air. 

3.  Do  not  have  any  pile  trestles  to  contend' with  at  present. 
Some  years  ago  we  had  considerable  piling  along  the  Mononga- 
hela  and  Ohio  rivers,  composed  of  all  kinds  of  timber,  but  were 
not  troubled  with  insects. 

4.  The  only  protection  we  use  is  barrels  filled  with  water  placed 
at  convenient  places  for  protection  to  timber  trestles  from  fire. 

5.  Have  no  trestles  of  this  character  on  our  road. 

6.  Have  had  no  experience  in  trestles  designated  by  this  ques- 
tion, but  I  think  that  the  cost  of  maintenance  would  be  very 
expensive  for  the  same  reasons  that  apply  to  answer  of  question 
No.  2. 

7.  The  trestles  owned  by  the  railroad  company  and  those  op- 
erated Jointly  by  other  roads  and  those  of  individuals,  are  in- 
spected quite  frequently,  notes  taken  of  all  defects  and  reported 
to  the  superintendent  of  bridges  and  buildings  for  future  and 
further  action. 

Arthur  Montzheimer,   Chief  Engineer,   Elgin,  JoHet  <€   Eastern 
Railioay  Company: 

1.  No. 

2.  No. 

3.  No. 

4.  We  put  up  water  barrels  and  keep  rubbish  and  grass  cleared 
away  from  around  our  timber  bridges. 

5.  No. 

6.  Have  had  no  experience. 

7.  We  inspect  our  bridges  and  culverts  semi-annually.  The 
fall  inspection  is  made  in  September  and  is  for  the  purpose  of 
deciding  on  the  bridge  work  for  the  coming  year.  The  spring 
inspection  is  made  as  a  precautionary  measure  to  see  that  all 
bridges  and  culverts  are  safe  and  have  not  been  affected  by  the 
spring  freshets. 

H.  P.  Morrill,  Foreman  of  Bridges  and  Buildings,   Chicago  d 
Northwestern  Railway  Company: 

1.  I  never  had  any  experience  in  treating  timber.  We  have 
used  a  very  few  pieces  this  season,  the  first  on  my  sub-division. 

3.  We  used  No.  12  sheet  iron  for  covering  bridges  during  the 
years  1897  and  1898.  I  believe  the  stringers  will  last  nearly 
twice  as  long  If  covered.  We  used  8-foot  lengths  and  had  them 
wide  enough  to  run  down  l^t  inches  on  each  side. 
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5.  During  the  construction  of  a  portion  of  the  road  in  1871  and 
1872  on  which  I  worked,  we  put  a  3-inch  plank  covering  on  top 
of  the  stringers,  which  also  answered  for  ties.  The  plank  were 
12  feet  long  and  we  used  8-inch  by  10-inch  guard  rail.  After  the 
track  was  laid  they  covered  the  deck  all  over  with  three  inches  of 
gravel.  This  was  done  on  all  trestles  and  Howe  truss  bridges. 
The  result  was  that  in  about  three  years  the  plank  were  so  badly 
decided  that  they  would  not  hold  the  track,  and  the  Howe  truss 
bridges  were  so  heavily  loaded  that  they  began  to  get  out  of 
shape.  Castings  were  broken  and  braces  crippled.  We  removed 
the  old  gravel  and  planking  as  fast  as  possible  from  one  end  of 
the  road  to  the  other  in  order  to  save  the  bridges.  Do  not 
cover  any  bridges  in  that  manner  now. 

A.   Munster,   Chief  Engineer,   Chicago   Great   Western  Railway: 

1.  No 

2.  No. 

3.  No. 

4.  I  send  you  here  a  blueprint,  showing  our  standard  floor  on 
pile  and  trestle  bridges.  The  screened  gravel  gives  us,  I  think, 
complete  protection  from  fire,  caused  by  cinders  from  the  engines, 
but  does  not,  of  course,  protect  from  fire  attacking  the  structure 
from  underneath.  (See  C.  G.  W.  Ry.'s  standard  plan  of  fire- 
proof deck  for  pile  bridges.) 

5.  No. 

6.  As  per  answer  to  No.  5,  we  have  no  solid  timber  floors  cov- 
ered with  ballast  on  our  road,  and  I  haVie  had  no  experience  with 
their  maintenance.  It  appears  to  me,  however,  that  this  construc- 
tion prohibits,  except  at  large  cost,  the  proper  inspection  and 
repair  of  a  very  important  part  of  the  structure. 

7.  Our  timber  bridges  are  inspected  every  month  by  the 
division  bridge  supervisor,  and  once  every  fall  by  the  division 
engineer. 

W.  8.  McKeely  Master  Carpenter ,  Grand  Rapids  d-  Indiana  Railway 
Company: 

1.  We  have  been  treating  some  of  our  bridge  timbers  in  this 
manner,  but  not  in  all  cases. 

2.  We  do  not  cover  caps  and  stringers. 

3.  We  do  not  enclose  piles  or  posts  to  preserve  them  from  in- 
sects; have  not  yet  been  bothered  by  them. 

5.  We  have  pile  trestles  in  use  with  solid  timber,  floors  being 
covered  with  ballast,  using  Eastern  Granite  Roofing  Instead  of 
tar  paper,  as  shown  in  enclosed  blueprint  We  have  one  of  the 
above  bridges  which  was  built  in  1894  and  I  find  timber  in  good 
condition.  I  am  of  the  opinion  that  the  ballast  floor  is  much 
more  safe,  makes  a  better  road  bed,  but  when  the  time  comes  to 
repair  it,  it  will  be  very  expensive;  much  more  than  the  ordinary 
open  bridge.    But  of  the  two  I  would  recommend  ballast  floor. 
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7.  We  hjive  annual  inspection,  and  I  inspect  our  bridges  eveiy 
three  months,  accompanied  by  bridge  foreman  and  men. 

I  enclose  a  blueprint  of  our  ballast  floor.  (See  plan  of  ballast 
floor  pile  bridge  G.  R.  &  I.  Hy.) 

B.  J,  Muatain,  General  Foreman  of  Bridges  and  Buildings,  Bl 
Paso  d  Southwestern  System: 

1.  We  have  been  using  '^Well-house"  treatment;  in  fact,  it  has 
been  used  for  about  four  years  up  to  last  July,  but  finding  that 
it  does  not  give  the  satisfaction  desired,  we  changed  to  the  creo- 
sote process,  which  we  have  found  far  more  satisfactory. 

2.  We  do  not  cover  the  tops  of  caps  and  stringers  with  any  kind 
of  liquid  or  tin.  We  place  1-inch  by  6-inch  pieces  between  ties 
and  use  gravel  on  top  of  same.  I  consider  this  quite  an  advan- 
tage considering  the  cost  and  saving  from  fire.  The  ties  will  not 
last  as  long,  but  it  preserves  chords  and  caps  to  a  great  extent. 

3.  We  do  not  encase  any  of  our  piling  at  ground  line. 

4.  As  stated  in  No.  2,  we  cover  all  of  our  tie  and  timber 
bridges  with  gravel,  filling  in  between  the  ties  with  1-inch  by 
6-lnch  and  2-inch  by  4-inch  blocks  on  the  chords  for  supports. 
This  proves  very  satisfactory. 

5.  We  have  some  solid  timber  floored  bridges.  Under  separate 
cover  am  sending  you  plan.  However,  we  have  changed  from  this 
plan  to  one  with  10  chords  and  3-inch  by  12-inch  floor,  which  so 
far  seems  to  be  more  satisfactory.  (See  plan  of  ballast  deck 
bridges  El  Paso  &  Southwestern  System.) 

6.  I  think  the  solid  floor  much  better  than  the  open  floor,  as  it 
has  the  advantage  of  more  evenly  equalizing  the  weight.  As 
track  is  held  in  line  by  the  ballast  and  surfaced  to  a  great  extent 
by  the  same,  it  also  saves  the  expense  of  sending  B.  &  B.  men 
over  the  line,  sometimes  a  distance  of  200  miles,  to  line  and  sur- 
face, for  this  can  be  done  by  section  men.  Besides  this,  we 
flgure  the  life  of  a  ballast  deck  bridge  from  12  to  15  years  against 
5  to  8  years  for  open  deck  bridges.  The  expense  of  putting  it  in 
is  some  greater,  but  the  cost  of  maintenance  is  less.  I  think  the 
creosote  timber  is  far  better,  than  the  "Well-house"  or  "Bur- 
nettized"  for  bridges  of  this  kind;  in  fact,  I  think  it  is  the  best 
process  of  treatment  I  have  ever  seen  used. 

7.  We  have  our  bridges  thoroughly  inspected  twice  a  year,  with 
a  monthly  inspection  of  any  that  are  not  in  the  best  of  condition. 
We  have  holes  dug  around  piling  three  to  four  feet  in  the 
ground  for  examining  same,  using  a  small  steel  bar  for  testing 
and  augers  on  other  timbers  wherever  they  show  signs  of  decay. 
As  I  have  blueprints  of  these  bridges,  will  send  them  to  you. 
They  will  give  you  a  better  idea  of  them  than  I  am  able  to  do. 

0.  T.  Nelson,  Roadmaster,  Atlanta  <§  West  Point  Railroad  Com- 
pany and  Western  Railway  of  Alabama: 

1.  No. 

2.  White  lead  or  tar,  excellent  protection. 
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Pig.  44.— Grand  Rapids  &  Indiana  Ry.— Ballasted  Pile  Bridge. 


Fio.  IS.— Ballut  PlOiir  for  Pile  Bridge,  arand  Rapids  &  Ind.  Ry. 
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Fig.  48.— Ballasted  Pile  TreHtle,  Bl  Paso  &  8.  W.  By. 
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3.  We  use  tar  on  piles  for  two  feet  at  ground  line. 

4.  We  use  2-lnch  by  6-inch  timber  between  ties  set  in  string- 
ers in  white  lead  or  tar,  sloped  and  punctured  to  drain,  and  fill 
to  tops  or  rails  with  stone  ballast  We  use  steel  rails  for  guard, 
rails  on  trestles. 

5.  None,  except  as  outlined  above  under  question  No.  4. 

6.  We  have  no  solid  floor  trestles  on  these  lines. 

7.  We  inspect  once  each  week  by  section  foreman  and  once 
each  month  by  supervisor  of  bridges  and  buildings. 

W.  M.  Noon,  Superintendent  of  Bridges  and  Buildings,  Duluth, 
South  Shore  d  Atlantic  Railway: 

1.  No. 

2.  Galvanized  iron  on  track  stringers  only. 

3.  We  are  not  obliged  to.    We  have  good  water  and  soil. 

4.  Water  barrels  only. 

5.  We  have  none. 

» 

6.  Do  not  approve  of  them. 

7.  Twice  a  year. 

0.  S.  Osgood,  Roadmaster,  Portland  c€  Rumford  Falls  Railtoay 
Company: 

1.  No. 

2.  No. 

3.  No. 

4.  Barrels  established  at  stated  intervals  and  kept  filled  with 
water,  with  pail  for  each  barrel  so  located. 

5.  None. 

6.  No  experience. 

7.  Depends  somewhat  on  age.  For  first  two  or  three  years  in- 
spected once  in  three  months.  As  they  grow  older  they  are  in- 
spected oftener. 

In  connection  with  the  above  subject  I  wish  to  state  that  the 
present  time  we  have  only  one  short  pile  trestle  on  our  line.  All 
bridges  are  of  stone,  steel  or  concrete. 

We  have  one  bridge  floor  in  which  there  nre  75,000  feet  of  hard 
pine  timber  laid  in  1897.  This  floor  has  been  kept  painted  on 
top  and  as  far  down  on  the  sides  of  the  ties  as  could  be  reached, 
say  four  inches.  The  results  obtained  in  preserving  this  floor 
we  consider  justify  the  expense,  as  to  all  appearances  the  floor  is 
good  for  several  years  yet. 

F.  L.  Park,  Master  Carpenter,  Chicago,  Rock  Island  d  Pacific 
Railway: 

1.  On  some  parts  of  the  Rock  Island  system  they  are  using  creo- 
soted  pine  piling.    Other  than  that,  no  treated  timber  is  used. 
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2.  We  do  not  cover  tops  of  stringers  or  caps  iu  open  pile  trestles 
with  any  preparation  or  metal  covering. 

3.  We  do  not  enclose  piles  or  posts  with  any  casing,  to  preserve 
same  from  insects.  The  only  thing  that  has  been  used  on  this 
line  is  refuse  salt  upon  piling  at  ground  line.  This  proved  very 
satisfactory  as  a  preservative  to  oak  piling. 

4.  We  have  all  of  our  trestle  bridges  supplied  with  water  bar- 
rels and  pails.  We  locate  one  50-gallon  water  barrel  to  eatery  four 
bents.  During  the  winter  we  have  two  pounds  of  salt  to  each 
gallon  of  water  put  in  barrel  to  keep  from  freezing.  Of  course. 
In  a  colder  climate  it  would  require  more  salt. 

5.  We  have  no  ballast  deck  bridges  on  my  territory.  In  fact, 
it  is  only  recently  that  the  management  has  proposed  using  same. 

6.  From  maintenance  standpoint,  I  believe  that  ballast  deck 
trestle  bridges  will  prove  to  be  very  expensive  to  maintain,  es- 
pecially as  timber  gets  old;  from  the  fact  that  when  it  becomes 
necessary  to  renew  the  piling,  condition  of  solid  floor  will  be 
such  that  I  believe  it  would  be  necessary  to  put  in  new  timber  to 
carry  traffic  and  allow  driving  piles.  Another  thing  I  object  to 
is,  that  it,  being  a  solid  floor,  would  leave  no  opening  for  inspec- 
tion, and  no  good  conclusion  can  be  arrived  at  as  to  condition  of 
timber  without  a  great  deal  of  expense  in  removing  ballast  to  get 
at  same. 

7.  We  have  our  timber  trestles  inspected  once  a  month  by  the 
division  inspector,  who  reports  directly  to  this  office.  Twice  a 
year  I  make  a  close  inspection  myself  in  company  with  division 
inspector,  and  these  inspections  are  what  we  base  our  requisitions 
for  repairs  and  renewals  on  for  the  following  year. 

/.  F.  Parker,  General  Foreman,  Atchison,   Topeka  d  Santa  F6 
Railway: 

1.  We  are  at  present  using  creosoted  piling  and  timber  in 
wooden  trestles,  but  are  planning  to  use  creosoted  material  en- 
tirely in  the  future. 

2.  It  has  been  our  practice  for  several  years  to  cover  tops  of 
stringers  and  caps,  as  well  as  ties,  wood  guard  rails,  sway  braces, 
posts  and  sills  in  open  pile  and  frame  trestles  with  crude  oil. 
Our  standard  plan,  which  has  recently  been  gotten  out  for  such 
trestles,  provides  for  caps  and  chords  to  be  covered  with  No.  26 
galvanized  iron,  with  water  proof  lock  joints,  the  same  to  be 
turned  down  over  edges  two  inches.  The  application  of  crude 
oil  is  very  beiieflcial  on  untreated  timber.  It  prevents  checking 
to  a  large  extend,  and  Alls  all  existing  checks,  and  prevenU; 
rotting  from  water  standing  in  check.s  which  open  upwards.  It 
adds  to  the  good  appearance  of  a  bridge  and  we  do  not  consider 
that  it  increases  the  danger  of  fire. 

3.  We  do  not  enclose  piles  or  posts  with  a  casing  near  the 
ground  line  to  preserve  same  from  insects.  We  do,  however, 
enclose  piles  in  wharves,  and  also  in  a  few  bridges  where  salt 
water  has  access  to  them,  with  a  concrete  casing,  to  prevent  their 
destruction  by  the  llmnorin.    This  is  applied  by  using  a  sheet 
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iron  casing  large  enough  to  allow  two  inches  of  concrete  around 
the  pile;  the  casing  is  filled  and  when  the  cement  is  set  the  iron 
casing  is  removed.  This  is  a  sure  protection.  We  have  tried 
a  number  of  other  methods,  but  they  have  not  been  a  success. 

4.  On  our  principal  bridges  we  place  barrels  to  be  kept  filled 
with  water*  and  provide  buckets  for  handling  same;  also  in  dry 
weather  keep  the  ground  under  trestles  clean  of  dry  grass  and 
combustible  stuff  as  a  protection  against  fire. 

5.  We  have  bridges  with  solid  floors  covered  with  ballast,  and 
am  sending  a  complete  plan  of  our  standard.  (See  plan  of  A.,  T. 
&  S.  F.  ballasted  wooden  trestle.) 

6.  My  opinion  of  the  ballasted  deck  bridge  from  a  maintenance 
standpoint  Is  that  it  is  good.  ^One  of  the  bridges  well  put  up 
with  creosoted  material  should*  run  20  years  with  a  little  or  no 
cost  for  repairs,  and  does  not  require  any  attention  by  bridge 
men. 

7.  On  this  division  a  regular  bridge  inspector  is  employed,  who 
devotes  nearly  all  his  time  to  this  work,  and  making  light  re- 
pairs with  the  assistance  of  one  or  two  men.  Once  a  year  the 
general  foreman  and  bridge  inspector  together  make  a  genera) 
inspection  of  the  whole  division. 

B.  F,  Pickering,  General  Foreman,  Bridges  and  Buildings,  Boston 
d  Maine  Railroad: 

1.  Not  on  this  division. 

2.  It  has  been  our  practice  for  a  year  or  two  to  cover  the  caps 
with  sheet  zinc,  and  from  present  appearances  I  think  it  is  a 
good  thing  to  do. 

3.  No. 

4.  Water  barrels  and  pails  placed  at  short  distances  apart  on 
trestles. 

5.  No. 

6.  No  chance  to  observe  on  this  division. 

7.  Twice  a  year.  Sounding  with  a  hammer  and  trying  the  piles 
at  the  surface  of  the  ground  or  water  as  the  case  may  be,  with  a 
thin,  sharp  tool,  to  see  at  what  depth  the  outside  rot  has  pene- 
trated, this  being  the  point  at  which  our  trestles  first  give  out. 

R.   H.   Reid,    Supervisor   of   Bridges,   Lake    Shore   d   Michigan 
Southern  Railroad: 

1.  We  are  using  carbolineum  avenarius  as  a  timber  preserva- 
tive on  all  of  our  important  timber  structures  where  the  timber 
comes  in  contact  with  earth  or  other  timber  in  such  a  way  as  to 
be  liable  to  cause  decay.  We  have  not  yet  used  it  generally  in 
construction  of  our  ordinary  pile  trestle  bridges. 

2.  We  have  in  some  cases  covered  the  tops  of  stringers  with 
sheet  iron  to  prevent  decay,  but  are  not  doing  so  generally  at 
present. 
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3.  We  do  not  enclose  piles  or  posts  with  any  casing,  as  we  have 
had  practically  no  trouble  from  attacks  of  Insects. 

4.  We  have  filled  the  spaces  between  the  ties  of  some  of  our 
more  important  trestles  with  2-inch  pine  making,  with  the  ties, 
fiL  solid  floor,  and  have  covered  this  with  crushed  stone  to  prevent 
fire  caused  by  dropping  of  live  coals,  etc.,  from  engines. 

•    5.  We  have  no  trestles  with  solid  timber  floor  covered  with 
ballast. 

C.  As  we  have  never  built  or  maintained  any  ballast  floor  tim- 
ber trestles,  I  cannot  give  any  opinion  on  this  which  would  be 
of  any  value. 

7.  Timber  trestles  are  inspected  twice  a  year  by  bridge  inspec- 
tors, once  a  year  on  general  inspection  by  supervisor  of  bridges 
and  buildings,  and  once  each  month  by  roadmasters.  In  special 
cases  and  under  special  conditions  some  of  the  trestles  are  in- 
spected very  frequently. 

H.  Rettinghouse,  Division  Engineer,  Wisconsin  Central  Railtoay: 

1.  We  have  not  as  yet  treated  any  of  our  trestle  timbers  with 
preservatives. 

2. 'We  do  not  cover  horizontal  surfaces  of  bridge  timbers  with 
liquid  preparation,  sheet  metal  or  roofing  material. 

3.  We  do  not  enclose  piles  or  posts  with  casing  near  ground 
line,  neither  do  we  preserve  timber  or  piling  placed  in  water,  as 
all  of  our  docks  are  located  in  inland  lakes  where  they  are  not 
subject  to  attack  of  insects. 

4.  We  protect  all  of  our  bridges  against  fire  by  placing  a  liberal 
number  of  water  barrels  on  bridges.  The  Ashland  ore  dock  Is 
protected  by  an  elaborate  automatic  sprinkling  system. 

5.  We  have  no  trestles  with  solid  timber  floors  covered  with  bal- 
last, but  we  are  proceeding  to  protect  all  our  trestle  pile  bridges 
with  a  ballast  floor,  as  per  attached  blueprint.  (See  plan  of  bal- 
last floor  pile  and  trestle  bridges,  Wisconsin  Central  Railway.) 

6.  Owing  to  a  lack  qt  experience  in  that  direction,  I  am  not  in 
a  position  to  give  any  opinion  at  this  time  as  to  the  possible 
merits  of  solid  floor  trestles  covered  with  ballast. 

7.  Timber  trestles  on  this  line  are  regularly  inspected  each 
fall  and  spring,  with  special  inspection  between  these  times 
where  it  is  deemed  necessary. 

F.  B.  Sheetz,  Engineer  of  Bridges  and  Buildings,  Missouri  Pacific 
Railumy  Company: 

1.  No. 

2.  No. 

3.  No. 

4.  For  trestles  less  than  50  feet  in  length,  one  water  barrel  is 
placed  in  the  ground  in  front  of  the  bank  bent  at  one  end  of  the 
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bridge.  For  trestles  50  to  150  feet  in  length  one  water  barrel  in 
the  ground  in  front  of  bank  bait  each  end  of  bridge.  For  trestles 
150  feet  and  over,  water  barrels  at  ends  of  bridge  and  on  top  of 
cap,  150  feet  lipart.  T^ese  barrels  are  kept  full  of  water  by  the 
section  men. 

5.  No. 

6.  We  have  no  solid  floor  trestle  covered  with  ballast  on  our 
system  and  have  had  no  experience  with  them.  However,  I 
think  they  are  worthy  of  consideration,  and  would  be  a  great 
preventive  of  fire.  We  have  notices  almost  daily  of  fires  on 
open  top  trestles,  nnd  some  of  them  are  expensive  ones. 

7.  Our  timber  trestles  are  inspected  once  a  week  by  track  fore- 
man passing  over  the  sections,  reporting  any  defects  to  the  super- 
visor of  bridges  and  buildings.  A  competent  bridge  foreman  in- 
spects each  bridge  at  least  once  a  month  and  makes  a  detailed 
report  of  all  defects  to  the  supervisor  of  bridges  and  buildings. 
EiVery  Uiree  months  the  supervisor  of  bridges  and  buildings  per- 
sonally examines  each  bridge  and  makes  a  report  to  the  division 
engineer.  Every  six  months  the  division  engineer  personally 
examines  each  bridge  inspected  by  the  supervisor  of  bridges  and 
buildings  and  makes  a  report  to  the  engineer  of  bridges  and  build- 
ings. In  the  fall  of  each  year  an  inspection  is  made  by  the  engi- 
neer of  bridges  and  l^uildings  for  the  purpose  of  making  program 
for  all  work  that  will  be  required  for  the  coming  year. 

O.  H,  Boles,  Superintendent,  Bridges  and  Buildings,  PUtslmrg\ 
d  Lake  Brie  Railroad  Company: 

1.  No. 

2.  No. 

3.  No. 

4.  The  only  protection  we  use  is  water  barrels,  placed  about 
150  feet  apart,  on  trestles,  and  kept  full  of  water  to  be  used  in 
case  of  fire. 

5.  No. 

7.  We  only  have  about  500  lineal  feet  of  trestle  on  our  road, 

which  is  inspected  once  a  month  by  the  foreman  of  bridge  gang, 
or  one  of  his  men,  nnd  any  defects  found  are  promptly  reported 
to  IJie  superintendent  of  bridges  and  buildings. 

A  general  inspection  is  made  once  a  year  of  all  bridges  and 
trestles  on  the  rond;  this  is  made  by  going  over  the  road  with 
an  engine  and  car.  the  inspection  party  being  made  up  as  fol- 
lows: Chief  engineer,  assistant  chief  engineer,  assistant  engi- 
neer and  consulting  bridge  engineer  and  superintendent  of  bridges 
and  buildings. 

W.  F.  Steffens,  Engineer  of  Bridges  and  Buildings,  South  rf  West- 
em  Railway  Company: 

The  road  with  which  I  am  now  associated  has  tabooed  trestle 
construction,  as  it  is  making  instead  fills,  up  to  and  including 
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135  feet  in  height,  with  the  object  of  eliminating  maintenance. 
Speaking  in  a  general  way,  ex  officio,  I  can  comment  as  follows 
upon  your  questions. 

1.  It  is  undoubtedly  economy  to  treat  all  trestle  timbers  with 
a  preservative  of  some  kind.  The  increased  life  will  more  than 
offset  the  slight  additional  expense  due  to  the  treatment. 

2.  The  tops  of  stringers  and  caps  in  open  trestles,  and 
eepecially  portions  where  two  wooden  surfaces  are  in  contact, 
should  be  liberally  treated  with  carbolineum  avenarius,  or  dead 
oil,  as  it  is  these  surfaces  that  decay  most  rapidly,  due  to  the 
moisture  settling  thereon.  By  reference  to  my  report  on  preserv- 
ative methods  read  at  the  Convention  of  1904,  you  will  note  that 
special  stress  was  laid'  upon  enumerating  the  three  conditions 
necessary  for  decay,  t.  e.,  air,  moisture  and  warmth.  Exposed 
horizontal  surfaces  supply  all  three  of  these  conditions.  The 
preservative  acts  not  only  as  antiseptic,  preventing  the  forma- 
tion of  the  fungi,  but  also  to  close  the  external  pores  of  the 
timber,  and  thus  exclude  both  air  and  moisture. 

3.  The  Pennsylvania  Railroad  at  one  time  had  a  standard  plan 
showing  length  of  tile  pipe  surrounding  the  posts  of  trestles 
where  in  contact  with  the  ground.  If  I  remember  correctly  the 
pipe  was  filled  with  concrete  in  each  case.  The  critical  point  of 
the  trestle  post  is  at  the  ground  level..  At  this  point  the  three 
conditions  named  above  are  to  be  found  simultaneously.  The  use 
of  tile  pipe  or  other  casing  filled  with  concrete  eliminates  the  two 
conditions  of  air  and  moisture. 

4.  The  trestles  should  be  amply  provided  with  water  barrels  as 
protection  against  fire. 

5.  Solid  ballasted  fioor  for  trestles,  if  the  timbers  are  well  cre- 
osoted,  provides  a  cheap  and  efiicient  form  of  structure.  The 
Louisville  &  Nashville  Railroad  has  miles  of  trestles  of  this 
description  in  successful  use. 

6.  Practically  covered  by  No.  5. 

7.  Timber  trestles  should  be  thoroughly  inspected  at  least 
quarterly,  if  in  first-class  condition.  If  in  at  all  doubtful  condi- 
tion, almost  daily  inspection  would  be  necessary. 

B.  J.  Sweatt,  Division  Engineer,  Chicago  d  North  Western  Rail- 
way Company: 

1.  The  North  Western  does  not  treat  trestle  timber  with  a  pre- 
servative and,  as  far  as  I  know,  no  plans  have  been  made  to  do  so 
in  the  near  future.  The  question  has  been  discussed  somewhat 
by  the  chief  engineer  and  his  assistants,  but  I  do  not  think  any 
definite  plan  has  been  decided  on. 

2.  It  is  not,  at  the  present  time,  our  practice  to  cover  the  tops 
of  stringers,  or  caps,  in  open  pile  and  frame  trestle  bridges  with 
any  liquid  preparation,  roofing  material  or  sheet  metal  in  order 
to  protect  timber  from  rotting.  A  number  of  years  ago  we  built 
a  type  of  pile  bridge  and  covered  the  two  main  stringers  under 
each  rail  with  sheet  iron.  This  method  was  found  to  preserve 
the  timber  to  a  certain  extent,  but  it  is  questionable  whether  or 
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not  the  practice  would  be  advisable.  In  our  present  type  of 
bridge,  where  we  drive  a  line  spike  in  each  tie,  the  line  spike 
would,  of  course,  have  to  be  driven  through  the  sheet  iron  pro- 
tection and  admit  more  or  less  moisture  to  the  stringers. 

3.  We  do  not  enclose  piles  or  posts  with  a  casing  near  the 
ground  line  or  in  the  water,  to  preserve  them  from  the  attack  of 
insects. 

4.  In  order  to  protect  timber  trestles  from  fire,  the  section  men 
are  required  to  cut  the  grass  and  weeds  from  under  bridges  and 
to  see  that  all  combustible  material  is  removed  from  around 
piles  or  frame  bents. 

5.  So  far  as  I  am  aware,  we  have  no  solid  timber  floors  covered 
with  ballast 

G.  In  my  opinion,  a  solid  floor  trestle  properly  constructed  and 
covered  with  ballast  would  be  an  economical  bridge  from  a  main- 
tenance standpoint,  provided  the  pile  and  bridge  timber  be 
treated  so  as  to  prevent  rapid  decay.  The  saving  in  maintenance 
would  be  on  account  of  the  fact  that  section  men  would  line  and 
surface  bridges  instead  of  requiring  a  bridge  crew  especially  for 
this  work.  It  would  also  save  the  necessity  of  a  bridge  crew  put- 
ting in  shims  during  the  winter  months- to  take  care  of  the  action 
of  the  frost.    The  shimming  could  be  done  by  the  section  men. 

• 

7.  The  timber  trestles  on  the  North  Western  are  inspected  by 
the  foreman  of  bridges  and  buildings  in  the  month  of  April  and 
by  the  foreman  of  bridges  and  buildings  and  the  division  engineer 
sometime  during  the  months  of  July,  August  and  September. 
There  are  also,  generally,  one  or  two  inspections  made  of  all  pile 
and  trestle  bridges  by  the  general  bridge  inspector. 

P.  Sioenaoitj  Superintendent  of  Bridges  and  Buildings,  MinneapO' 
lis,  8t.  Paul  d-  Sault  Sainte  Marie  Railroad  Company: 

1.  We  do  not  treat  trestle  timber  with  preservative. 

2.  We  cover  tops  of  stringers  over  caps;  also  cover  tops  of  caps 
with  galvanized  iron  and  find  it  to  be  very  good.  (See  general 
plan  of  pile  and  trestle  bridges,  M.,  St  P.  A  S.  Ste.  M.  Ry.) 

3.  We  do  not  enclose  piles  or  posts  with  casing  near  ground 
line. 

4.  We  protect  some  of  our  timber  trestle  from  fire  by  covering 
the  top  of  the  ties  with  crushed  rock,  pea  size. 

5.  Please  find  blueprint  showing  top  of  trestle  bridges  covered 
with  ballast;  crushed  rock,  pea  size,  or  broken  stone.  (See  plan 
of  ballasted  floor  of  M.,  St.  P.  &  S.  Ste.  M.  Ry.) 

6.  Trestles  covered  with  ballast  are  all  right,  as  far  as  they  go, 
for  fire  protection,  but  it  shortens  the  life  of  the  trestle. 

7.  I  go  over  the  road  myself  with  a  gasoline  car  and  inspect 
all  bridges,  culverts  and  all  buildings  once  a  year,  and  sometimes 
twice.  I  have  the  bridge  crews  divided  up  in  divisions.  Bach 
foreman  has  so  many  miles  of  road  to  look  after,  about  200  miles 
each,  and  has  to  inspect  his  division  four  times  a  year. 
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J.  O.   Thorn,  Master  Carpenter,  Chicago,  Burlington  rf  Quincy 
Railway: 

1.  Our  company  is  planning  to  treat  piles  and  trestle  timbers 
with  some  preservative. 

2.  No. 

3.  No. 

4.  Yes,  at  present  the  old  practice  of  placing  barrels  in  the 
ground  at  each  end  of  bridge  of  six  bents.  We  place  one  or  more 
barrels  on  caps  according  to  the  length  of  bridge.  Of  course  we 
use  salt  in  the  barrels. 

5.  Not  on  my  division.  Solid  timber  floors  have  been  tried 
on  some  parts  of  the  liz^e.  Am  told  that  they  are  not  satisfactory 
and  the  practice  is  not  being  extended. 

6.  Answered  under  No.  5. 

7.  Twice  annually  it  is  our  custom,  accompanied  by  the  division 
officers  and  foremen. 

In  regard  to  fire  protection  and  preservative  combined.  I 
have  experimented  a  little  with  salt  for  a  period  of  17  years  and 
have  had  better  results  with  it  than  with  anything  else  I  have 
ever  tried.  We  have  one  pile  bridge  800  feet  long,  14  feet  high, 
across  an  island  in  Rock  River.  The  piles  for  this  were  driven 
in  June.  1899,  and  are  yet  in  serviceable  condition.  We  are  now 
using  this  treatment  on  three  long  trestle  bridges  with  good  indi- 
cations. The  bridges  are  only  six  years  old,  so  the  final  result 
cannot  be  stated. 

W.  O.  Waggoner,  Supervisor  of  Bridges  and  Buildings,  Illinois 
Central  Railroad  Company: 

1.  Our  road  is  using  creosoted  material  for  bridge  timber. 
This  practice  has  been  in  use  more  than  two  years. 

2.  It  has  been  our  custom  for  a  number  of  years  to  cover  the 
tops  of  stringers  and  caps  on  open  pile  and  frame  trestles  with 
22-gnuge  galvanized  iron.  Also  prior  to  the  method  of  treating 
bridge  timbers  in  the  treating  plant,  I  used  a  preparation  of 
creosote,  oil  and  tar,  and  applied  same  with  a  common,  ordinary 
three-knot  whitewash  brush  on  all  sides  of  timbers.  This  method 
was  quite  an  advantage  to  the  preservation  of  untreated  material. 
I  am  at  present  using  22-gauge  galvanized  iron  on  top  of  string- 
ers and  caps  in  open  pile  trestles  for  a  twofold  purpose:  First, 
to  exclude  the  water;  second,  as  a  fire  protection. 

3.  I  have  never  tised  any  casing  to  protect  timbers  from  insects 
more  than  the  application  of  creosote,  oil  and  tar. 

4.  I  use  for  fire  protection  on  pile  and  timber  trestles,  water 
barrels  on  every  fifth  bent,  with  a  wooden  box  bucket,  having  a 
common  wire  bale,  placed  in  each  barrel.  Also  use  galvanized 
iron  over  the  tops  of  stringers  and  caps  on  all  untreated  pile  and 
frame  trestles.  On  treated  pile  and  frame  trestles  I  used 
screened  rock  between  the  guard  rails  to  catch  all  falling  embers. 
This  rock  is  supported  in  place  by  2-inch  by  6-inch  timbers  be- 
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tween  each  tie,  laid  on  a  3-inch  block,  putting  three  inches  of 
screened  rock  on  top  of  the  deck. 

5.  We  have  adopted*  as  standard  pile  trestle  the  solid  timber 
floor  deck.  This  deck  consists  of  10  stringers,  the  two  outside 
stringers  being  12  feet  apart.  On  top  of  these  io  stringers  are 
4-lnch  by  12-inch  by  12-foot  plank,  laid  closely  together  and  spiked 
down  to  the  stringers.  On  top  of  the  4-inch  plank,  over  the  out- 
side stringers,  is  a  6-inch  by  8-inch  guard  rail  or  ballast  board, 
and  between  these  timbers  is  placed  six  inches  of  crushel  lime- 
stone rock.  Then  the  track  is  laid  on  top  of  this  same  as  on  the 
dump. 

6.  I  regard  these  trestles  as  the  best  that  can  be  built,  all 
material  used  being  treated  material  from  the  treating  plant, 
and  the  life  of  this  material  is  from  25  to  30  years,  which  makes 
the  life  of  the  trestle  about  25  years  without  expense. 

7.  It  is  my  practice  to  have  all  timber  trestles  inspected  once 
each  month  and  a  report  made  of  their  condition  on  a  form  pro- 
vided for  that  purpose.  I  make  personal  inspection  of  all 
bridges  three  or  four  times  yearly.  I  use  for  inspecting  timber, 
a  sharp,  slim  pointed  instrument  with  a  springy  handle  that  can 
be  thrown  into  sound  timber  1%  to  2  inches  deep  and  withdrawn 
without  injury  to  the  timber.  If  timber  shows  decay  the  instru- 
ment will  penetrate  much  deeper  with  the  same  stroke. 


1,  0.  Walker,  Assistant  Engineer ,  Nashville,  Chattanooga  4c  8t. 
Louis  Railtvay: 

1.  We  do  not  treat  any  trestle  timber,  but  buy  a  small  amount  of 
creosoted  timber  and  piling  in  special  cases.  For  example,  pile 
piers  under  girders  and  trestles  and  creosoted  end  caps  for  our 
ordinary  pile  trestles. 

2.  We  have  been  treating  our  stringers  with  avenarlus  carbo- 
lineum  but  have  discontinued  doing  so,  as  we  do  not  consider 
that  the  results  will  come  anywhere  near  equaling  the  cost.  We 
now  cover  our  stringers  with  No.  22  galvanized  iron. 

Where  we  use  two  8-inch  by  16-inch  stringers  under  the  rail 
we  use  34-inch  iron.  This  iron  is  bought  in  such  lengths  that 
when  folded  together  at  the  ends  it  brings  the  joints  between  the 
ties.  We  use  18-inch  iron  on  caps  12  inches  wide,  and  if  we 
have  double  caps  on  account  of  raising  the  bridge  for  ballast,  we 
use  24-inch  Iron  on  caps  12  inches  wide. 

The  iron  between  the  stringers  is  turned  up  on  the  side  of  the 
stringers  to  a  point  about  12  inches  above  the  cap  and  is  securely 
nailed.  Outside  of  the  stringers  the  iron  is  carried  up  in  a  sim- 
ilar manner,  but  in  addition  galvanized  iron  tags  are  riveted  to 
the  covering  and  these  in  turn  nailed  to  the  caps. 

I  am  of  the  opinion  that  if  we  can  get  galvanized  iron  which 
will  stand  the  weather,  together  with  the  dripping  brine  from 
refrigerator  cars,  that  this  method  will  prolong  the  life  of  the 
timber   from   20   to   25   years. 

3.  We  have  no  occasion  to  protect  our  piling  from  insects,  as 
we  do  not  come  In  contact  with  salt  water. 
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4.  Our  stringers  are  10  inches  outside  the  rail,  which  makes  it 
impossible  for  fire  to  lodge  on  them.  The  galvanized  iron  men- 
tioned in  question  No.  2,  is  also  a  perfect  protection  against  fire 
as  far  as  the  stringers  and  caps  are  concerned. 

In  addition  to  this  we  make  it  an  invariable  custom  to  cover 
the  line  once  or  twice  a  year  and  remove  all  bark,  dry,  rotten 
sap,  slivers,  or  anything  about  the  bridge  that  can  catch  fire.  In 
this  connection,  would  state  that  our  piling  is  almost  entirely 
red  cedar  and  requires  very  careful  attention  to  see  that  it  does 
not  catch  fire. 

5.  We  have  no  trestles  with  solid  ballasted  floors.  We  have 
however,  on  the  system,  perhaps,  one  half  dozen  deck  girders  with 
ballasted  floor.  There  is  nothing  peculiar  about  these  floors, 
they  simply  consist  of  8-inch  by  10-inch  timbers  laid  across  the 
girders  with  a  gravel  guard  bolted  to  the  ends. 

6.  My  opinion  about  the  ballasted  floor  is  largely  a  matter  of 
theory,  although  I  have  consulted  with  the  Louisville  ft  Nashville 
engineers,  who  have  been  using  these  floors  since  1886.  The 
merits  are,  almost  absolute  protection  against  fire,  ease 
in  maintaining  line  and  surface  of  track.  It  also  rids  the  bridge 
department  of  the  endless  work  caused  by  the  somewhat  idiotic 
performances  of  the  roadmasters  in  changing  the  elevation  of 
their  curves  and  raising  their  track  at  any  and  all  times.  With 
a  ballasted  deck,  they  can  do  as  they  wish  at  any  time.  In  my 
opinion,  the  most  serious  demerit  in  the  design  of  the  ballasted 
floor  trestle,  is  the  expense  of  future  repairs.  Where  these  tresr 
ties  have  been  built  entirely  of  creosoted  timber,  framed  before 
it  was  creosoted,  the  need  of  repairs  is  very  slight,  but  many  of 
our  largest  and  busiest  roads  are  using  untreated  timber  and  it 
seems  to  me  that  the  matter  of  repairs  will  soon  become  a  diffi- 
cult problem   to  solve. 

7.  Speaking  for  this  division  alone,  we  have  two  routine  in- 
spections each  year.  Sometime  in  May  I  examine,  with  proper 
assistants,  every  bridge  and  culvert  on  the  division  and  make 
copious  notes  as  to  their  condition  and  the  work  I  think  ought  to 
be  done  on  them  in  the  next  12  months.  From  these  notes  I 
dictate  a  statement  of  repairs,  etc.,  which  is  typewritten  on  a 
4Vi-inch  paper  bound  in  books  and  one  issued  to  each  of  the 
gangs  on  the  division,  so  that  no  matter  where  a  man  drops  off. 
he  has  only  to  open  his  work  book  and  see  what  is  to  be  done  in 
that  vicinity.  On  the  spring  Inspection,  every  stick  of  timber  in 
the  bridges  is  carefully  examined,  and  by  using  a  mirror,  every 
culvert  is  also  examined  for  cracks  in  the  pipes,  etc.  The  larger 
brick  and  concrete  culverts  are  examined  by  going  through 
them. 

In  October  I  examine  every  bridge  with  the  particular  object 
of  deciding  whether  or  not  it  shall  be  rebuilt  in  the  next  12 
months. 

Sometime  in  October  or  November,  the  chief  engineer  exam- 
ines our  trestles,  carrying  with  him  the  supervisor  of  bridges  and 
buildings  or  assistant  engineer  having  charge  of  the  bridges  on 
the  division.  On  most  of  the  divisions  he  examines  almost  every 
structure,  but  on  this  division  he  usually  examines  only  those 


209 

structures  which   I    recommend  for  rebuilding,   and   he  decides 
whether  to  approve  my  recommendations  or  not. 

In  addition  to  the  inspections  above  named,  I  ride  on  the 
engine  of  one  of  the  fastest  passenger  trains  over  the  division 
each  month.  This  is  one  of  the  best  methods  of  watching  bridges. 
In  addition  to  the  above  iUKpectlon  I  ride  a  motor  over  the  road 
once  or  twice  a  month,  and  at  that  time  examine  any  bridges 
which  I  think  are  rather  old,  or  which  the  engine  riding  has 
shown  to  have  some  defect. 

M.   R.   Williams,   General  Foreman  of  Bridges   and  Buildings, 
Atchison,  Topeka  d  Santa  F^  Railway  Company: 

1.  We  were  using  zinc  treated  material  on  this  division,  but 
are  now  only  treating  piles  and  sway  braces  with  zinc.  Have 
discontinued  treating  caps  on  account  of  treatment  making  them 
very  easily  broken.  Most  of  our  piling  and  sway  braces  are 
creoROted  and  all  bridge  material  will  be  treated  with  creosote 
hereafter.  Have  (a  zinc  treating  plant  at  Las  Vegas  and  a  creo- 
sote treating  plant  at  Summerville.  Texas. 

2.  We  do  not  cover  tops  of  stringers  and  caps  in  open  piles 
and  frame  trestles  with  any  liquid  preparation.  We  use  galvan- 
ized iron.  We  do  this  to  insure  more  protection  from  fire,  and 
it  is  an  excellent  safeguard. 

3.  Do  not  enclose  piles  or  posts  with  a  casing  near  ground  line 
or  in  water,  as  we  have  no  trouble  with  insects  in  this  country. 

4.  The  only  precaution  we  take  to  protect  trestles  from  fire  is 
the  use  of  galvanized  iron  over  stringers  and  caps. 

5.  We  are  putting  in  a  great  many  creosoted  ballast  decks. 
Our  timber  floors  are  ties  made  of  8-inch  by  14-ineh,  and  outside 
10-inch  by  KKlnch  creosoted,  then  covered  with  broken  stone. 

6.  Our  creosoted  ballast  deck  bridges  are  as  near  permanent 
work  as  we  can  get  without  putting  in  iron  bridges  or  concrete 
arches. 

7.  We  have  bridge  inspector  go  over  our  division  every  six 
weeks.  Has  boarding  car  which  he  bills  to  stations  ahead  and 
makes  his  inspection  on  gasoline  motor  car«  a  Fairbanks  Standard. 
Laborer  goes  with  bridge  inspector  and  assists  him. 

J.  P.  Canty,  Chairman. 
K.  S.  Hull, 

J.  E.  JOHXSOX, 

W.  O.  Egoleston, 

H.    F.    MOBRILL. 
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SUPPLEMENTARY  REPORT. 

By  J.  ^Burnett,  Inspecting  Engineer,  New  Zealand  Oovernment 
Railways: 

1.  No  preservative  is  used  for  trestle  or  bridge  timbers  on  New 
Zealand  government  railways.  The  timber  used,  Australian  Iron- 
bark,  is  so  dense  as  to  render  creosoting  impossible  and  so  dur- 
able as  to  make  it  unnecessary.    Its  life  is  at  least  thirty  years. 

2.  Beyond  filling  large  sun  cracks  with  tar  and  pTitch  to  keep 
moisture  out  of  the  interior  of  the  timber,  no  coating  is  done. 
In  many  cases  where  in  former  years  timbers  were  tarred,  decay 
was  more  rapid  than  in  similar  timber  untarred.  The  tarring 
imprisoned  the  sap  and  hastened  decay. 

3.  Piles  and  timbers  in  waters  infested  with  teredo  are  as  a 
rule  cased  with  Muntz  metal  from  a  couple  of  feet  below  the 
ground  line  to  high-water  mark.  Felt  is  first  wrapped  around 
and  the  Muntz  metal  in  strips  wound  spirally  around  and 
secured  with  copper  nails. 

4.  Water  pipes  supplied  from  high  tanks  are  laid  across  sev- 
eral of  our  big  timber  bridges.  Water  buckets  kept  always  full 
by  the  lengths  men,  are  hung  at  other  bridges,  and  where  trestles 
have  planked  decks  a  layer  of  l^A  inches  to  2  inches  of  gravel 
is  kept  on  the  planking. 

5.  No  timber  bridges  in  use  with  ballast  above  decking. 

6.  I  prefer  a  skeleton  top  to  all  timber  bridges.  Ballast  only 
accelerates  decay  by  holding  moisture  and  gives  an  unnecessary 
extra  dead  load  to  the  structure. 

7.  All  bridges  are  inspected  and  timbers  tested  for  decay  at 
least  twice  a  year  by  special  bridge  inspectors,  who  travel  over 
districts  of  from  200  to  400  miles,  according  to  the  number  and 
extent  of  bridges.  The  bridge  inspector  carries  auger,  mallet  and 
chisel  and  makes  a  full  examination  of  each  part  of  each 
structure. 

By  C,  H.  Biss,  New  Zealand  Oovernment  Railioays: 

1.  No,  not  liked  so  far  as  I  am  aware.  An  exceptionally 
strong  and  durable  timber,  Australian  Ironback,  is  used. 

2.  No.  Patent  roofing  material  has  occasionally  been  used  on 
top  of  stringers  to  which  decking  is  spiked. 

3.  No.  Experiments  indicate  that  no  sheathing  except  metal 
gives  a  practicable  defence  against  marine  worms. 

4.  No  precautions  are  taken  except  tanks,  hose  and  fire  buckets 
on  the  larger  structures,  where  constructed  of  native  soft  timber. 
The  climatic  conditions  affect  the  class  of  timber  now  being  used 
in  such  a  manner  as  to  render  risk  from  fire  very  slight 

5.  A  few  trestles  were  originally  constructed  with  ballasted 
floors.  Aft(*r  about  twenty-five  years'  service  they  are  being 
replaced  by  steel  structures  and  only  two  or  three  of  the  former 
now  remain. 
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6.  I  consider  the  chief  disadvantage  is  the  increased  cost  of 
repairs;  the  chief  advantage  a  large  measure  of  protection  from 
fire. 

7.  Each  division  of  from  300  to  400  miles  is  provided  with  a 
bridge  inspector,  who  reports  four-weekly  through  the  foreman 
of  works  to  the  divisional  engineer.  Trestles  are  not  inspected 
at  definite  stated  intervals,  but  would  probably  be  examined 
about  four  times  a  year. 

J.  P.  Canty,  Chairman. 

DISCITSSIOX. 

Mr.  Canty. — In  investigating  this  subject  we  thought  it 
would  not  be  advisable  to  try  to  cover  the  whole  field  of 
trestle  building,  as  it  would  appear  to  be  more  profitable 
to  take  up  only  a  portion  of  the  subject  and  discuss  that 
portion  thoroughly.  Therefore,  we  have  carried  our  re- 
search along  on  the  line  of  investigating  ballast  covered 
trestles. 

You  will  read  in  our  paper  that  the  Louisville  &  Nash- 
ville, the  Southern  Pacific,  the  Santa  Fe  and  several  other 
southwestern  railroads  are  using  ballast  covered  trestles 
extensively.  You  may  also  note  that  many  representatives 
of  railroads  in  the  other  sections  of  the  country  think  that 
this  style  of  trestle,  while  possesing  many  merits,  will  un- 
doubtedly be  troublesome  to  inspect  and  maintain  after  a 
structure  has  been  in  use  for  twelve  or  fifteen  years. 

Perhaps  some  of  the  representatives  of  the  roads  which 
are  using  this  design,  if  there  are  any  present,  can  give 
information  in  addition  to  what  has  been  brought  out  in 
our  paper  on  ballasted  trestles. 

President. — This  is  a  broad  and  important  subject, 
and  I  would  be  glad  to  hear  from  those  who  have  had  expe- 
rience in  this  line. 

Mr.  Robertson. — ^We  use  what  we  call  a  gravel  deck,  or 
gravel  deck  trestle,  very  extensively.  We  think  it  is 
about  the  best  structure  we  have  found  for  our  section  of 
the  country.  It  is  generally  considered  good  for  about  ten 
to  twelve  years,  without  any  repairs  whatever.  The  trestle 
structure  is  composed  of  creosoted  piles  and  caps  and  we  do 
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not  creosote  the  stringers  or  the  covering  plank.  We  use 
eight  by  seventeen  stringers,  with  a  fifteen-foot  span,  and 
then  we  cover  it  over  with  three-inch  plank,  and  the  plank 
is  covered  with  rubberoid  paper.  We  then  put  half  an 
inch  layer  of  asphalt  and  nine  inches  of  gravel  on  that, 
so  we  have  a  trestle  which  does  not  need  any  inspection  for 
at  least  ten  years,  and  probably  for  a  longer  time.  We 
have  not  had  any  trouble  at  all  with  the  gravel  deck  trestles 
used  for  the  last  five  years.  We  are  using  with  those 
'gravel  decks,  concrete  bulk  heads,  and  in  low  places  we  use 
concrete  intei*mediate  piers,  instead  of  piles,  so  that  a 
gravel  deck  trestle  is  the  best  style  in  use. 

Mr.  Reid. — I  would  like  to  ask  Mr.  Robertson  about  the 
cost  of  this  trestle  he  describes.  It  seems  to  me  that  it 
would  be  an  expensive  trestle. 

Mr.  Robertson. — We  figure  that  it  costs  about  twelve  dol- 
lars per  foot. 

Mr.  Cummin. — That  is,  the  trestle  complete  you  estimate 
costs  twTlve  dollars  per  foot.  What  is  the  cost  of  the  open 
trestle  ? 

Mr.  Robertson. — The  cost  of  that  is  eight  dollars. 

^Ir.  Cummin. — What  does  timber  cost  in  California  1 

Mr.  Robertson. — We  import  our  timber  from  Oregon  and 
Puget  Sound,  and  it  costs  about  $20  per  thousand.  Oood 
merchantable  timber  delivered  in  San  Francisco. 

Mr.  Lichty. — Bridge  material  at  the  mills  in  Washington 
costs  from  ten  to  fourteen  dollars  per  thousand  feet.  The 
cost  of  transportation  adds  largely  to  the  expense  of  bridge 
building  in  the  East. 

Mr.  Heflin. — Are  regular  roadbed  ties  placed  on  top  of 
this  nine  inches  of  gravel  which  is  first  put  on  the  floor! 

Mr.  Robertson. — Yes,  sir.  Regular  roadbed  tie  7  x  9 
inches. 

jVIr.  Heflin.  As  I  understand  the  method,  the  floor  is 
first  covered  with  the  rubberoid,  or  some  other  kind  of 
paper,  then  asphalted  and  afterwards  the  stone  ballast 
of  nine  inches  is  laid  on.     Of  course,  the  timber  would  not 
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get  very  much  water,  on  it  and  that  would  make  it  last 
twice  as  long  as  in  an  ordinary  open  trestle, 

Mr.  Cummin. — I  have  never  built  a  gravel  roof  trestle, 
but  I  have  had  some  experience  with  creosoted  piles.  I 
cannot  tell  how  long  they  will  last,  but  judging  from  an 
incident,  which  was  to  me  an  interesting  one,  I  have  con- 
cluded that  their  term  of  life  is,  to  say  the  least,  an 
extended  one.  In  t^^e  year  1882  some  creosoted  piles  were 
placed  in  Jamaica  Bay,  and  just  before  coming  to  the 
convention  I  had  the  top  of  one  of  them  cut  oflf.  I 
wrapped  this  in  thick  paper  and  placed  it,  unfortunately 
for  myself,  in  my  trunk.  There  was  still  sufficient  strength 
in  the  creosote  to  saturate  the  paper  and  some  clothing  with 
which  it  came  in  contact.  This  pile  was  made  of  yellow 
pine.  I  have  also  brought  for  your  inspection  a  piece  of 
spruce  piling,  which  was  not  creosoted  and  which,  as  you 
can  see,  is  badly  decayed  and  eaten  by  the  teredo. 

Mr.  Robertson. — That  is  the  object  of  putting  asphaltum 
on  to  make  it  water-tight. 
•  President. — Then  I  infer  it  is  water-proof  deck  or  roof? 

Mr.  Robertson. — Yes,  sir,  that  is  the  object. 

President.  Under  those  conditions  it  would  last  almost 
indefinitely. 

Mr.  Killam. — We  have  a  pile  bridge  with  creosoted  piles 
that  was  built  in  1882.  This  is  an  open  pile  trestle  bridge. 
Some  four  years  ago,  the  stringers  and  caps  were  found  to 
be  in  need  of  repairing  and  a  new  top  was  put  on  the 
piles  and  these  are  not  decayed  a  particle  as  yet.  There 
are  absolutely  no  signs  of  decay  in  the  creosoted  piles  and 
to  all  appearances  they  will  last  indefinitely.  If  this 
trestle  was  made  water-tight  so  as  to  shield  the  stringers 
and  caps  from  water,  there  is  no  doubt  in  my  mind  that  the 
tight  deck  would  endure  for  an  unlimited  length  of  time. 

Mr.  Reid. — Are  those  piles  in  fresh  water  or  salt  water? 

Mr.  Killam. — In  salt  water. 

Mr.  Lichty. — While  in  the  Puget  Sound  country  during 
the  past  summer,  I  took  occasion  to  inspect  the  piling  in 
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the  docks  and  wharves  in  the  salt  water.  Unprotected  piles 
there  last,  usually,  from  twelve  to  thirty  months,  I  have 
been  told,  on  account  of  the  action  of  the  teredo,  but 
recently  they  have  been  using  creosoted  piles,  which  are 
not  harmed  by  the  teredo.  They  are  using  fir  on  the  west 
coast,  in  the  Paget  Sound  territory. 

Mr.  Cummin. — I  do  not  know  whether  the  location  has 
any  effect  on  the  teredo  or  not,  or  what  makes  them  more 
active  in  one  place  than  another,  but  my  experience  on 
Long  Island  has  been  that  the  most  troublesome  place  we 
have  is  at  Oyster  Bay.  They  seem  to  be  more  mischievous 
there  than  in  any  other  locality  known  to  me.  They  de- 
stroyed one  pile  there  in  ten  months. 

Mr.  Reid. — I  would  like  to  ask  Mr.  Lichty  for  further 
details  in  regard  to  timber  on  the  Western  coast.  We  are 
using  fir  stringers  and  have  more  or  less  difficulty  in  ob- 
taining the  grade  we  desire.  I  would  like  to  ask  Mr. 
Lichty,  or  any  of  the  other  members  who  know,  which  is 
the  best  grade  of  fir. 

Mr.  Lichty. — I  do  not  know  that  I  can  give  Mr.  Keid  a 
satisfactory  reply,  except  to  say  that  I  learned  from  bridge 
men  while  in  that  territory  that  they  consider  the  small 
grained  red  fir  the  best.  They  have  a  large  amoimt  of 
white  fir  timber  which  they  do  not  like  to  use  for  any  out- 
side work  and  if  it  is  exposed  to  the  weather  it  will  not 
last  as  well  as  hemlock  or  tamarack. 

As  in  any  other  locality,  there  is  a  great  demand  there 
for  the  best  grades  of  lumber  for  other  uses  and  the  best 
material  naturally  does  not  find  its  way  into  bridges  and 
such  structures,  but  goes  into  finishing  lumber,  cross  arms 
for  telephone  and  telegraph  lines,  and  so  on.  Some  of  the 
railroads  have  representatives  there  who  are  willing  to  pay 
a  higher  price  for  certain  classes  of  material  and  conse- 
quently they  secure  a  better  grade  than  they  would  other- 
wise. 

Mr.  Beid. — Is  it  not  entirely  practicable  to  cut  the  bridge 
stringers  from  a  better  grade  of  lumber,  or  from  the  select 
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grade,  and  to  get  material  that  is  practically  clear  and  free 
from  sap,  if  the  roads  will  pay  the  price  for  it?  We  had 
quite  an  argument  on  that  question  a  short  time  ago,  when 
we  put  in  a  requisition  for  8,000,  9  3c  18  fir  stringers,  and 
they  said  it  was  practically  impossible  to  get  them  under 
our  specifications. 

Mr.  Lichty. — My  opinion  is  that  there  will  be  plenty  of 
good  quality  fir  timber  along  the  Western  coast  to  supply 
the  railroads  with  bridge  timber  for  the  next  forty  to  fifty 
years.  Priced  will  increase  as  the  timber  becomes  more 
scarce  and  more  remote  from  the  main  lines  of  railroads. 

Mr.  Reid. — Do  you  think  that  by  sending  a  represent- 
ative out  there  we  could  get  a  better  grade  than  by  buying 
from  Chicago? 

Mr.  Lichty. — There's  no  question  about  it. 

Mr.  Beid. — We  began  putting  in  fir  stringers  in  1896. 
Two  weeks  ago  I  made  an  inspection  of  our  Michigan  and 
Northern  Indiana  branches,  and  of  all  the  fir  stringers  I 
saw  there,  numbering  several  thousand,  there  were  only 
three  that  were  rotten,  in  over  six  hundred  miles  of  track. 
Some  of  them  have  been  in  service  ten  years.  Nearly  all 
of  the  ten-year-old  stringers  are  apparently  as  good  today 
as  when  they  were  put  in. 

President. — Is  there  anything  further  to  be  said?  If 
not,  we  will  pass  to  the  next  subject,  number  two,  Steel 
Bridges. 


STEEL  BRIDGES. 

(Subject  No.  2.) 

No  Report. 
Discission. 

President. — ^Fessrs.  Snow  and  Sehall  are  the  only  mem- 
bers present  ot  the  committee  appointed  to  report  on  steel 
bridges.  I  have  had  some  correspondence  with  the  chair- 
man, Mr.  Ounninpfham,  in  re^jrard  to  this  matter,  and  he 
wished  to  know  on  what  line  he  should  treat  it,  and  I  told 
him  that  was  left  entirely  to  the  discretion  of  the  commit- 
tee. 

Mr.  Sehall. — T  confess,  I  have  not  done  any  work  on  this 
subject  as  far  as  a  report  to  this  convention  is  concerned. 
The  subject  is  very  broad  and  while  much  may  be  said  in 
re^rard  to  steel  bridges  there  is  nothing  new  to  report  on 
the  subject.  The  question  of  fully  protecting  the  existing 
bridges  against  the  effects  of  rust  and  gases  is  an  old  one, 
but  has  not  be(»n  solved  satisfactorily. 

President. — If  there  is  to  be  no  discii&sion  on  this  sub- 
ject, we  will  pass  on  to  the  next,  which  is  number  three, 
^Miuildings.'' 

HUILDINGS. 

(Subject  No.  3.) 
{No  report  or  discussion.) 


WATER  SUPPLY. 
(Subject  No.  4.) 

^    *  {No  Report.) 

Discussion. 

President. — Gentlemen,  we  are  ready  for  discussion  on 
subject  number  four,  **  Water  Supplj'.'' 

Mr.  Alexander. — The  subject  of  water  supply  is  one 
which-  is  all- important  in  railroad  work.  Last  year 
I  did  not  attend  the  convention,  though  I  answered 
some  of  the  questions  of  the  committee  in  regard  to  the 
protection  of  water  in  tanks  from  frost.  At  that  time  I 
advocated  heating  the  water,  to  a  considerable  extent,  in 
pumping  it,  and  I  still  find  this  plan  satisfactory.  I 
noticed  that  a  good  many  of  the  members  did  not  approve 
of  my  method.  However,  I  shall  still  continue  to  use  it, 
and  if  some  of  the  members  will  visit  our  works  on  some 
cold  day  they  will  be,  I  am  sure,  impressed  by  it.  We  do 
not  have  any  ice  in  our  tanks.  We  use  the  exhaust  steam 
from  the  pump  in  our  suction  pipe  and  it  does  not  cost  us 
any  more  and  does  not  affect  the  pump.  However,  we  have 
had  some  trouble  with  the  hoops  bursting  and  I  have 
thought  it  would  be  a  very  good  plan  to  use  a  round  iron 
hoop  instead  of  a  flat  one,  as  it  would  be  very  much  more 
easily  taken  care  of.  and  painted,  and  would  not  be  so  read- 
ily affected  with  nist.  I  should  like  to  hear  the  opinion  of 
some  member  concerning  the   matter. 

Mr.  Heflin. — I  have  had  a  good  deal  of  trouble  with  flat 
hoops,  that  is,  the  kind  made  and  sold  by  the  persons  who 
furnish  the  tanks.  We  had  a  couple  of  tanks  where  the 
hoops  burst  and  the  tank  fell.  The  trouble  with  the  flat 
hoops  is  that  they  are  painted  and  kept  looking  well  on  the 
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outside,  but  they  rust  on  the  inside,  and  for  that  reason  I 
think  the  round  rods  better.  A  three-fourths  inch  round 
rod  will  sustain  an  much  pressure  in  a  tank  as  a  three-six- 
teenth inch  by  three-inch  flat  bar  and  there  is  better 
chance  to  paint  it,  because  the  oreater  pdtt  of  its  surface 
is  exposed.    However,  the  standard  is  the  flat  hoop. 

Mr.  Li^hty- — I  prefer  the  iron  hoops,  but  for  a  tank  of 
50,000  gallons'  capacity  the  cost  is  about  $19  more  th%i 
that  of  the  steel  hoops.  It  seems  to  me  that  the  steel 
hoops  might  be  well  painted  and  made  to  last  as  long  as 
'the  iron  hoops.  I  do  not  like  the  round  hoop  as  well  as 
the  flat,  for  as  soon  as  a  round  hoop  is  tightly  drawn  up  it 
breaks  the  fibres  of  the  wood  and  makes  a  V-shaped  space 
which  will  catch  water  and  so  expose  the  wood  to  decay. 

^Ir.  Cummin. — I  think  one  defect  in  the  standard  t^nk 
hoop  is  that  it  is  of  too  light  weight.  We  used  to  paint 
the  inside  of  the  hoops,  but  some  of  them  burst  and  had 
to  be  replaced.  I  ordered  complete  sets  of  galvanized  iron 
hoops,  thicker  and  wider  than  the  original  hoop,  and  as 
fast  as  the  old  ones  give  out  we  are  replacing  them  with 
galvanized  material  with  good  success. 

Mr.  Mills. — I  agree  with  Mr.  Cummin.  I  think  the  tank 
hoops,  as  a  rule,  are  altogether  of  too  light  weight.  The 
action  of  the  air  from  the  salt  water,  especially  along  the 
Hudson  River,  rusts  them  out  very  quickly.  I  think  the 
hoops  are  not  heavy  enough  and  that  they  should  be  built 
of  muck  bar  iron,  but  when  I  order  such  iron/1  receive 
steel.  I  believe  this  is  on  account  of  the  steel  being 
cheaper.  I  think  they  are  eighteen  or  nineteen  dollars  per 
set  cheaper  than  the  iron  hoojps. 

Mr.  Lichty. — I  would  like  to  ask  how  long  the  galvanized 
iron  hoops  have  been  in  use  of  which  Mr.  Cummin  speaks, 
and  if  they  withstand  the  salt  water  air. 

Mr.  Cummin. — Better  than  the  black  iron.  We  have 
been  using  the  galvanized  iron  hoops  for  about  three  years. 

Mr.  Lichty. — Do  you  galvanize  the  edges  of  the  Hoops! 
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ifr.  Cummin. — Yes,  we  galvanize  the  edges  after  the  gal- 
vanized sheets  are  cut  into  hoops. 

"Mr.  Eggleston. — I  have  in  mind  a  tank  that  was  built 
over  thirty  years  ago  of  white  pine,  with  hoops  of  wrought 
iron.  I  saw  that  tank  a  few  days  ago  and  it  is  in  a  good 
state  of  preservation,  with  the  same  old  hoops  that  were 
put  on  originally.  I  know  of  a  number  of  tanks  that 
have  been  in  use  twenty-five  years,  with  wrought  iron 
hoops,  and  they  are  in  good  condition  yet.  I  also  know  of 
two  or  three  cases  where  tanks  have  been  built  of  late  years 
with  steel  hoops,  and  the  hoops  are  breaking  and  have  had 
to  be  replaced. 

Mr.  Alexander. — The  tanks  of  which  I  spoke  were 
erected  by  Fairbanks,  Morse  &  Co.,  and  held  a  capacity 
of  50,000  gallons,  encased  by  twelve  hoops,  the  lower 
ones  are  six  inches  wide,  the  next  two  are  five  and  one- 
half  inches,  the  next  two  five  inches,  the  next  two  four 
and  one-half  inches,  etc.,  and  the  strength  of  the  hoops  is 
adequate  until  the  rust  makes  them  useless. 

President. — I  would  like  to  ask  a  question  and  that  is, 
if  any  of  the  members  have  noticed  that  different  kinds  of 
wood  affect  the  hoops  differently  ? 

Mr.  Perry. — My  experience  leads  me  to  believe  that 
tanks  made  of  white  pine  do  not  affect  the  hoops  unfavor- 
ably, but  cypress  and  cedar  tanks  cause  the  hoops  to  rust. 

Mr.  Large. — I  have  had  quite  a  long  experience  with 
water  tanks  and  I  never  knew  an  iron  hoop  to  break,  but 
during  the  last  five  or  six  years,  our  company  has  been 
adopting  the  steel  hoop,  of  the  standard  sizes,  and  since 
that  time,  every  few  months,  I  receive  notice  that  hoops 
have  broken.  I  think  the  reason  is  because  they  ftre  steel 
and  not  iron.  Iron  will  not  break,  or  at  least  the  iron 
hoops  do  not  break. 

Mr.  Reid. — I  think  the  Bessemer  steel  that  is  manufac- 
tured now  is  too  uncertain  in  its  lasting  qualities  for  tank 
hoops,  and  I  think  that  accounts  for  many  of  our  failures. 
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Possiblj^  if  we  could  get  open  hearth  steel,  the  hoops 
would  last  lonjrer. 

Mr.  Killani. — On  the  Intercolonial  Railway  I  have  never 
heard  of  the  hoops  giving  out.  We  have  only  used  one 
kind  of  material  in  the  staves  of  the  tanks  and  that  has 
been  used  invariably.  The  hoops  are  put  on,  three  eighths 
of  an  inch  thick  and  are  gradmited  in  width  from  six 
inches  at  the  bottom  to  three  inches  at  the  top  and  spaced 
about  eight  inches  apart  at  the  bottom,  coming  up  to  about 
nine  inches  apart  at  the  top  of  the  tank.  The  tanks  are 
of  52,000  gallons  capacity,  and  when  we  have  occasion 
to  rebuild  a  tank,  we  generally  put  the  old  hoops  back 
on,  and  in  no  case  have  the  hoops  ever  given  way. 
There  may  be  better  preserving  qualities  in  pine'  than  in 
any  other  wood,  but  that  is  our  mode  at  present  of  con- 
structing our  tanks.  Using  clear  white  pine,  four  inches 
thick,  it  lasts  better  than  any  other  wood  employed,  and 
the  hoops  have  never  given  out  so  far  as  I  know. 

Mr.  Alexander. — I  think  all  the  tanks  that  we  have  had 
are  built  by  the  Fairbanks-Morse  people,  and  I  know  that 
they  are  white  pine,  or  Michigan  pine.  All  are  of  the 
same  class  of  wood  and  I  presume  the  hoops  made  have 
been  iron.  Many  of  the  older  tanks  show  no  signs  of 
weakness  yet,  while  some  of  those  built  more  recently  are 
giving  out. 

President. — There  are  others  here  who  must  have  had 
experience  in  this  line.     Perhaps  Mr.  Flynn  will  speak. 

Mr.  Flynn. — I  have  had  some  experience  with  broken 
hoops  on  tanks,  and  they  have  almost  always  broken  back 
of  the  lug,  but  we  have  always  found  the  rest  of  the  hoop 
in  good  condition,  and  under  the  hoop  the  wood  perfectly 
sound.  We  have  had  two  or  three  hoops  on  water  tanks 
break  this  spring.  The  breaks  occurred  at  our  large 
terminals  and  were  caused  by  the  coal  gas  which  escaped 
from   the  large  number  of  engines  standing  near  them. 

Mr.  Lichty. — Were  the  hoops  of  iron  or  steel  ? 
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Afr.  Flynn. — Iron,  I  think.  We  watch  our  older  tanks 
very  closely  and  keep  them  reinforced  with  additional 
hoops  on  tanks,  especially  where  the  break  occurs  under 
the  lu^,  which  is  apt  to  happen  at  any  time. 

President. — We  find  that  steel  hoops  on  our  cedar  tanks, 
which  have  been  in  use  from  eight  to  ten  or  eleven  years, 
are  in  bad  condition.  And  for  that  reason  we  think  that 
cedar  has  a  bad  effect  on  steel,  rusting  it  out  very  rapidly. 

Mr.  J.  H.  Markley. — About  eighteen  years  ago  I  took 
down  an  old  tank  that  had  stood  for  twenty  years  and  was 
hooped  with  good  iron  hoops.  I  put  these  hoops  on  a 
new  tank.  Now  I  am  about  to  tear  down  the  latter  and 
from  all  ai)pearances  the  hoops,  after  thirty-eight  years  of 
service,  are  far  better  than  the  steel  hoops  that  are  manu- 
factured at  the  present  time.  I  took  seven  steel  hoops  off 
one  tank  this  year  that  were  in  use  but  ten  years  and  they 
were  badly  rusted.  Before  using  steel  hoops  on  new 
tanks  I  give  them  two  coats  of  red  lead  and  Hemdon's 
Japan  oil  and  allow  the  mixture  to  dry  hard  before  put- 
ting the  hoops  in  place. 


FIRE    PROTECTION. 

(Subject  No.  5.) 
REPORT  OP  COMMITTEE. 

Baltimore,  Md.,  September  20,  1906. 

To  the  Association  of  Railuoay  Superintendents  of  Bridges  and 
Buildings: 

The  question  of  fire  protection  is  one  that  at  the  present  time  is 
receiving  more  or  less  attention  throughout  the  civilized  world, 
and  is  probably  at  present  being  more  closely  studied  by  archi- 
tects and  engineers  than  at  any  time  in  the  history  of  either  pro- 
fession. Baltimore's  great  fire  of  1904  and  that  of  San  Francisco 
in  the  present  year,  both  appalling  in  their  loss,  have  set  the 
greatest  minds  of  the  world  to  studying  the  problem  and  deciding 
on  what  is  the  best  character  of  construction  to  resist  the  ravages 
of  fire.  In  both  of  the  above  named  fires,  massive  buildings  con- 
sidered in  their  day  as  almost  fireproof,  and  surely  fire  resist- 
ing, crumbled  into  dust  and  remains  of  them  were  lying  in  the 
street'within  20  or  30  minutes  from  the  time  fire  attacked  them. 
In  many  of  the  steel  buildings  the  steel  structures  were  twisted 
out  of  shape,  opening  the  masonry  and  quickly  disrupting  the 
same.  Massive  brick  buildings  with  floors  composed  of  steel 
beams  and  hollow  tile,  quickly  became  a  prey  to  the  flames  and 
nothing  remained  but  a  semblance  of  the  original  shape. 

In  view  of  these  facts  it  becomes  a  diflBcult  problem  for  your 
committee  to  know  just  where  to  begin.  After  considering  the 
question,  and  in  view  of  the  fact  that  the  subject  is  a  standing 
one,  we  have  deemed  it  wise  in  this,  the  beginning  of  the  report, 
to  confine  the  question  to  one  of  suggestions  as  to  character  of 
buildings  best  calculated  to  resist  flre,  both  on  line  of  road  and 
cities,  together  with  suggestions  of  methods  for  protecting  all 
structures  against  fire. 

We  quote  from  the  Philadelphia  Ledger  an  item  of  interest  to 
all  concerned,  and  one  that  will  no  doubt  startle  many: — 

"There  is  no  feature  of  the  national  life  of  America  upon  which 
patriotic  Americans  can  dwell  with  less  pride  than  upon  the 
record  of  our  waste  by  fire.  For  the  first  half  of  this  year  the  flre 
loss  of  the  country  aggregated  $367,665,000.  a  sum  greater  by 
nearly  $100,000,000  than  the  entire  customs  revenue  of  the  United 
States  government.  Of  course,  this  enormous  aggregate  includes 
an  abnormal  item — the  losses  from  the  San  Francisco  conflagra- 
tion— but  when  the  experts  who  formulated  the  estimates  can  say 
no  more  of  the  losses  (other  than  those  credited  to  San  Fran- 
cisco) than  that  they  are  'normal,'  the  exhibit  is  a  melancholy 
one. 

"That  a  modern  civilized  nation  can  view  with  indifference,  and 
almost  complacency,  the  consignment  to  the  flames  of  from  nine 
to  twenty-five  millions  of  treasure  every  month— to  take  no  ac- 
count of  catastrophies  like  those  of  Baltimore  and  San  Francisco, 
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is  one  of  the  phenomena  which  it  is  difficult  to  explain.  That 
eyei*y  month  of  1906  shows  a  greater  fire  loss  than  the  correspond- 
ing month  of  1905,  indicates  that  no  actual  progress  has  been 
made  toward  improved  conditions.  It  may  well  be  that  better 
construction  and  protective  appliances  have  prevented  still 
greater  fire  losses,  and  that  the  property  destroyed  represented 
in  large  measure  the  older  and  less  protected  construction.  Not- 
withstanding, this  record  of  annual  waste  is  a  disgrace  to  the 
country  and  an  economic  crime." 

FBAME  STATIONS  AND  FBEIOllT  HOUSES. 

Where  neither  town  nor  city  water  supply  is  available  a  num- 
ber of  barrels  should  be  kept  well  filled  with  water  with  a  bucket 
at  each  barrel.  One  or  more  modern  fire  extinguishers  of  Holli- 
day,  Babcock  or  similar  type,  should  be  placed  at  convenient 
points,  preferably  in  the  offices,  and  all  employes  should  be  thor- 
oughly drilled  in  their  use. 

There  is  now  on  the  market  an  appliance  known  as  the  safety 
fire  bucket  tank,  manufactured  by  the  Safety  Fire  Extinguisher 
Company,  Spalding  Building,  New  York,  which  appears  to  possess 
excellent  advantages.  The  apparatus  consists  of  six  heavy  gal- 
vanized iron  buckets  submerged  in  an  iron  tank  filled  with  a 
chemical  solution  which,  coming  in  contact  with  the  flames,  gen- 
erates a  gas  which,  it  is  claimed,  possesses  many  times  the  fire- 
quenching  powers  of  plain  water.  The  solution  is  made  from  a 
powder  supplied  by  the  manufacturers  and  is  said  to  be  non- 
freezing.  This  is  submitted  as  a  substitute  for  the  barrels  of 
water. 

In  the  construction  of  this  character  of  buildings  no  metal  flues 
or  chimneys  should  be  used,  but  in  all  cases  chimneys  should  be 
made  of  brick  with  flre-clay  flue  linings. 

Whenever  and  wherever  it  is  desirous  of  erecting  frame  build- 
ings, either  as  a  matter  of  economy  of  necessity,  all  buildings 
built  in  groups  and  joining  each  other,  such  as  roundhouses  and 
shops  of  various  kinds,  etc.,  each  building  should  be  separated  from 
the  other  by  brick  Are  walls  running  through  the  entire  width  of 
building  from  face  to  face  of  weatherboarding,  and  up  through 
the  roof  to  a  height  of  at  least  two  feet.  Any  doorways  in  this 
wall  should  be  provided  with  an  approved  automatic  flre-door, 
thus,  in  case  of  fire  in  one  portion,  the  other  portions  are  practi- 
cally cut  off  from  the  burning  part. 

In  cities  and  towns,  and  at  shops  where  good  water  supply  Is 
available,  the  buildings  should  be  equipped  with  a  fire  line  run- 
ning through  the  building,  with  a  hose  connection,  reel  and  hose 
at  points  not  more  than  200  feet  apart.  F^re  hydrants  should  also 
be  placed  at  convenient  points  on  the  outside  of  the  buildings, 
with  small  hose  house  at  each  hydrant,  equipped  with  fire  hose, 
axes,  nozzles  and  spanners.  At  these  points  the  hose  should  al- 
ways be  attached  to  hydrant,  and  the  hose  so  folded  on  racks  or 
reels  so  that  taking  hold  of  the  nozzle  end  and  working  towards 
the  fire,  the  hose  will  unwind  without  interference.  A  print  of 
house  suitable  for  this  purpose  is  submitted  herewith.  Where 
not  convenient  to  place  individual  houses  at  each  hydrant,  a 
house   should    be   provided   at   the   most   convenient   point   and 
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equipped  with  a  two-wheel  hose  carriage  furnished  with  sufficient 
hose  to  reach  the  building  from  the  fire  hydrants. 

In  addition  to  the  above  named  appliances,  the  building  should 
be  equipped  with  hand  extinguishers,  as  spoken  of  for  country 
buildings. 

In  most  caises  the  character  of  construction  is  governed  by  the 
building  laws  of  the  cities  and  towns,  but  where  not  so  covered^ 
it  is  to  the  best,  interests  of  all  concerned  to  design  all  buildings 
as  if  controlled  by  city  building  laws,  thus  assuring  protection 
against  fire  as  well  as  reducing  insurance  premiums. 

In  the  equipping  of  the  buildings  with  water  supply  as  above 
outlined,  the  necessity  for  thorough  drilling  of  the  employes 
must  not  be  overlooked,  otherwise  in  case  of  fire  the  lack  of 
knowledge  in  the  use  of  appliances  will  make  the  installation  of 
same  useless. 

In  large  warehouses  the  installation  of  an  automatic  sprinkler 
system  is  recommended,  and  of  which  there  are  several  designs 
in  the  market.  The  character  of  design  should,  of  course,  be  left 
to  the  engineer  or  architect,  but  we  feel  that  we  are  not  infring- 
ing on  their  prerogatives  when  we  mention  the  following  as  good 
examples: 

For  roundhouses  and  shops: 

Reinforced  concrete. 

Brick. 

Steel  and  brick. 

.  For  freight  houses: 

Reinforced  concrete. 

Brick. 

Steel  and  brick. 

Steel  and  stone. 

Slow  burning  or  mill  construction. 

Stations: 

Brick. 
Stone. 
Reinforced  concrete. 

Office  buildings: 

Steel  skeleton  construction. 

With  brick,  concrete  or  stone,  as  may  be  desired. 

Details  of  this  work  will  not  be  entered  into  by  this  committee, 
as  they  are  well  covered  by  standard  works  on  building  con- 
struction, a  number  of  which  will  be  found  named  later  on  in  this 
paper. 

A  list  of  fire  protection  rules  now  in  use  by  the  B.  A  O.  R.  R. 
Co.  is  submitted  herewith.  This,  where  strictly  adhered  to,  has 
been  found  very  efficient. 

TO   ALL  OFFICERS   AND   EMPLOYEES. 

No.  1.  Smoking  is  prohibited  in  shops,  freight  and  warehouses, 
and  at  all  points  where  inflammable  materials  are  handled. 

No.  2.  All  defects  which  tend  to  increase  risk  of,  or  cause  fires, 
should  be  attended  to  or  reported  at  once  to  the  officer  in  charge. 
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TO  AGENTS,  MASTER  MEOHA19IC8,  SUPEBVIS0B8  OF  BBID0E8  AND  BUILD- 
INGS, SUPEBVI80BS  OF  TRACKS,  OPERATORS  AND  ALL  OTHERS  IN 
OHABOE  OF  company's  PROPERTY. 

No.  3.  Dirt,  rubbish  and  inflammable  material  must  not  accum- 
ulate in  or  about  the  shops,  stations,  warehouses,  buildings  or 
premises  of  the  company. 

No.  4.  Greasy  and  oily  waste,  or  old  rags  used  in  cleaning  cars 
or  varnished  surface,  must  be  kept  in  covered  metal  cans.  They 
must  not  be  allowed  to  accumulate  in  or  about  buildings  or  prem- 
ises and  should  be  removed  each  night,  as  they  are  liable  to  cause 
fire  by  spontaneous  combustion. 

No.  5.  Sand  may  be  used  on  floors  and  in  spittoons.  Sawdust 
must  not  be  so  used. 

No.  6.  The  use  of  matches  in  and  around  buildings  should  be 
avoided  as  much  as  possible;  but  when  they  are  necessary,  safety 
matches  should  be  provided  and  care  taken  to  see  that  they  are 
extinguished  after  being  used,  and  when  kept  in  stock,  metal 
boxes  should  be  provided  for  tiiem. 

No.  7.  Supplies  of  benzine,  gasoline  or  naphtha  may  be  kept  only 
in  buildings  especially  intended  for  oil  storage. 

No.  8.  The  use  of  gasoline  stoves  or  gasoline  ranges,  for  cook- 
ing or  heating  purposes,  in  stations,  warehouses  and  other  build- 
ings, is  prohibited. 

No.  9.  Where  there  are  locked  city  fire  alarm  boxes  near  or  in 
shops,  stations,  warehouses  and  other  buildings,  the  key  must  be 
procured  and  hung  up  in  a  well-known  and  accessible  place. 

No.  10.  Hand  torches  for  use  of  workmen  in  roundhouses  and 
shops  must  be  kept  in  metal  cupboard  provided  for  same. 

No.  11.  Well  ventilated  closets  for  workmen's  clothing  and  tools 
should  be  provided  in  roundhouses  and  shops.  Closed  closets 
should  be  prohibited. 

No.  12.  Fire  casks  must  be  kept  filled,  and  salt  added  to  the  wa- 
ter in  them  where  it  is  likely  to  freeze.  Hose,  plugs  and  other 
fire  appliances  must  be  tested  and  kept  in  good  condition;  fire 
brigades  organized  at  shops  and  large  stations  and  drilled  at  least 
monthly,  and  employes  instructed  as  to  the  use  and  method  of 
handling  fire  extinguishers  and  chemical  engines.  A  good  sup- 
ply of  casks  and  fire-pails  should  be  provided  in  all  shops,  freight 
stations,  warehouses,  coal  tipples,  and  on  piers,  wooden  bridges 
and  trestles. 

AT   all  points  where  oil  IS   USED  FOR  ILLUMINATING  PURPOSES  THE 

FOLLOWING    RULES    SHOULD   BE   OBSERVED. 

No.  13.  Coal-oil  lamps  with  glass  fonts  are  objectionable,  and 
should  not  be  used  unless  approved  by  the  insurance  department. 
They  must  not  be  filled  after  dark  or  near  fire,  as  the  oil  when 
low  generates  an  explosive  gas.    Paper  shades  must  not  be  used. 

No.  14.  Oil  for  company's  use  in  shops,  stations,  towers,  freight 
and  warehouses,  should  be  kept  outside  of  main  buildings.  When- 
ever it  is  possiole  to  do  so,  arrangements  should  be  made  to  take 
care  of  it  in  the  coal  house  or  other  small  outbuilding.  If  this  is 
not  feasible,  a  metal-lined  box  should  be  provided  in  which  to 
keep  the  cans. 

15 
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AT  POINTS  WIIKRE  STOVES  ABE  USED  FOB  HEATING  PURPOSES. 

No.  15.  Stoves  for  heating  buildings  should  be  securely  set  on 
stone,  cemented  brick  or  metal.  Woodwork  near  stoves  or  stove- 
pipes must  be  protected  by  sheet  metal,  and  air  spaces  provided 
where  stove-pipes  pass  through  woodwork.  Where  such  pipes 
pass  through  record  and  file  rooms  care  should  be  taken  to  see 
that  papers  are  kept  at  a  sufficient  distance  from  same. 

No.  16.  Ashes  must  be  kept  in  metal  cans  and  removed  each 
day.  Ashes  must  not  be  kept  in  wooden  boxes,  nor  thrown 
against  the  side  of  buildings. 

AT   POINTS    WHEBE    STEAM,    GAS    OB   ELBCTBICITT    IS    USED   FOB    POWEB, 

HEATING   OB   UGHTIN6   PURPOSES. 

No.  17.  Steam-pipes  must  not  be  placed  too  close  to  woodwork 
and  should  be  kept  free  from  greasy  or  oily  waste  and  other 
inflammable  material.  Overalls  or  clothing  must  not  be  hung  on 
or  near  steam-pipe. 

No.  18.  Rigid  gas  fixtures  are  to  be  preferred  and  should  be 
used.  Where  swinging  brackets  are  necessary  they  must  be  so 
protected  that  the  flames  cannot  reach  woodwork  or  other  in- 
flammable material. 

No.  19.  Electric  light,  telegraph  and  telephone  wires  in  build- 
ings must  be  properly  Insulated  and  equipped  with  safety  devices. 
They  should  be  overhauled  and  inspected  regularly  and  brought 
up  to  standard  condition,  especially  in  buildings  where  the  wiring 
has  been  installed  for  some  time.  All  telegraph  and  telephone 
wires,  before  entering  buildings  of  the  company,  should  be  pro- 
tected by  lightning  arresters,  and,  in  cases  where  they  are  liable 
to  come  in  contact  with  high  tension  wires,  excessive  current  pro- 
tectors. Before  the  electric  current  is  turned  on,  all  new  work 
must  be  inspected  and  approved  by  the  board  of  fire  underwriters 
or  the  insurance  inspector. 

No.  20.  Requisition  should  be  made  promptly  for  supplies  neces- 
sary to  carry  out  the  instructions  contained  in  the  above  rules. 

TBAIN    MASTEBS,   YABD  MASTERS  AND  CONDUCTOB8. 

No.  21.  Rolling  equipment  must  not  be  allowed  to  stand  near 
elevators,  mills,  on  piers  or  in  warehouses,  longer  than  is 
necessary. 

The  following  specifications  are  submitted  for  installation  of 
fire  supply  pipe,  the  size  of  pipe  being  left  blank  to  be  filled  in 
to  suit  local  requirements: 

Connect  to  nearest  main  a  inch  heavy  pressure  C.  I.  pipe 

running  thence  to  house  at  which  point  it  is  to  be  supplied  with 

incn  gate  valve  of  approved  design,  the  pipe  then  to  be  run 

under  ground  to  n  point  75  feet  from  each  end  of  same;  at  points 
160  feet  apart  a  heavy  pressure  C.  I.  standpipe  of  4-inch  diameter 
is  to  be  run  from  cellar  to  roof;  on  this  pipe,  at  a  point  not  more 
than  5  feet  from  each  floor,  including  cellar  and  roof,  is  to  be 
placed  a  2^ -inch  single  gate  hose  valve  of  approved  design,  each 
valve  to  be  supplied  with  150  feet  of  2^-inch  rubber-lined  linen 
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hose,  one  swing  hose  rack  or  reel  (as  may  be  desired),  one  noz- 
zle, one  hose  spanner  and  necessary  fittings,  the  hose  to  be  con- 
nected to  valve  and  so  folded  on  rack  or  rolled  on  reel  that  by 
taking  hold  of  nozzle  and  running  towards  fire  the  hose  will  un- 
wind without  interference.  All  vertical  pipes  to  be  fastened  to 
the  walls  by  strong  wrought  iron  hooks  not  less  than  4  feet  apart 
Each  standpipe  shall  be  provided  with  one  two-way  two  and  one- 
half-inch  (2%-in.)  automatic  Siamese  at  the  bottom  of  each 
standpipe  placed  on  the  front  of  building  facing  the  street  above 
the  curb  level.  Said  Siamese  shall  be  within  four  (4)  feet  dis- 
tance from  the  top  of  the  sidewalk  and  be  securely  anchored  to 
the  wall  of  the  building. 

All  joints  in  the  pipe  to  be  caulked  with  lead  in  a  thorough  and 
workmanlike  manner.  The  contractor  is  to  furnish  all  labor  and 
material  for  the  proper  performance  of  the  work  and  take  out  and 
pay  for  all  necessary  permits.  All  work  to  be  done  strictly  in  ac- 
cordance with  the  laws  of  the  city  in  which  the  work  may  be 
done  and  -subject  to  the  inspection  and  approval  of  the  authorized 
city  inspectors  and  the  authorized  inspector  of  the  board  of  fire 
underwriters. 

All  work  should  be  performed  under  the  direction  of  the  au- 
thorized representative  of  the  railroad  company  for  whom  the 
work  is  being  done,  and  subject  to  his  inspection  at  all  times. 
No  change  is  to  be  made  in  these  specifications  except  by  the  writ- 
ten orders  of  the  representative  of  the  said  railroad  company. 

In  drawing  specifications  for  the  above  class  of  work  it  may  be 
found  desirous  or  necessary  to  hang  the  supply  pipe  to  ceilings 
or  walls.  In  that  case  the  pipe  should  be  hung  by  heavy  wrought 
iron  hooks  not  more  than  3  feet  apart  and  all  pipe  thoroughly 
covered  with  some  heavy  insulating  material  to  prevent  freezing; 
wrought  pipe  of  suitable  thickness  to  suit  pressure  may  also  be 
substituted  for  the  cast  iron  pipe  specified. 

In  connection  witn  this  matter  it  should  not  be  necessary  to 
call  attention  to  the  fact  that  all  interested  should  be  familiar 
with  the  building  laws  of  the  cities  in  which  their  work  may  be 
located,  but  for  the  benefit  of  those  who  are  not  familiar,  we  give 
herewith  extracts  from  the  building  laws  of  the  City  of  Cleveland, 
Ohio,  governing  the  use  of  standpipes  and  pumps  in  buildings. 
These  are  clear  and  concise,  and  are  well  worth  studying: 

Section  1.  Standpipes  and  hose.— Kvery  building  hereafter 
erected,  of  greater  height  than  75  feet,  but  not  exceeding  150  feet, 
shall  be  provided  with  a  4-inch  standpipe  running  from  the  cellar 
to  the  roof,  and  all  buildings  of  a  greater  height  than  150  feet, 
now  or  hereafter  erected,  shall  be  provided  with  standpipes  not 
less  than  six  inches  in  diameter,  running  from  the  cellar  to  the 
roof,  and  with  one  2^-inch  outlet,  with  hose  attached  thereto  on 
each  floor,  including  cellar  and  roof,  and  placed  as  near  the  stairs 
as  practicable,  but  no  outlet  shall  be  placed  more  than  5  feet  above 
the  floor  level. 

Nothing  in  this  section  shall  be  so  construed  as  to  prevent  the 
use  of  1%-incfi  or  2-inch  hose  connections,  or  hose  with  proper  re- 
ducers attached  to  the  214-inch  regulation  outlet  in  any  other 
building,  or  part  of  a  building,  provided  the  use  of  such  shall  not 
be  in  conflict  with  any  regulation  of  the  fire  department. 
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Sect.   2.     Siamese. — Each  interior  or  exterior  standpipe  shall 
be  proviaed  with  one  two-way  2%-inch  automatic  Siamese  at  the 
bottom  of  each  standpipe  placed  on  street  above  the  curb  level; 
said  Siamese  shall  be  within  four  feet  distance  from  the  side- 
walk and  be  securely  anchored  to  the  wall  of  the  building. 

Sect.  3.  Exterior  standpipe, — Exterior  standpipes  may  be 
placed  on  the  outside  buildings  not  exceeding  100  feet  in  length. 

Each  standpipe  shall  have  connected  with  it  a  ladder  fire  es- 
cape as  prescribea  in  Section  X,  Title  2.  The  pipe  shall  not  be 
less  than  that  of  three  inches  standard  wrought  iron  pipe  with 
a  2% -inch  hose  valve  attached  to  every  outlet  on  each  floor  and 
goose-necked  over  and  above  the  roof;  said  standpipe  shall  be 
secured  to  the  ladders  at  every  four  feet  and  bolted  to  the  balcony. 

SsoT.  4.  Num1)er  of  standpipes. — If  any  of  the  other  buildings 
extend  from  street  to  street  or  form  an  L  shape,  they  shall  be 
provided  with  standpipes  for  each  frontage. 

Sect.  5.  Standards. — All  valves,  fittings  and  couplings  used  in 
connection  with  standpipes  shall  be  of  the  standard  size  and 
threaa  in  use  by  the  fire  department  of  the  City  of  Cleveland. 

Sect.  6.  Auxiliary  pumps. — All  buildings  now  erected,  unless 
already  provided  with  a  three-inch  layer  vertical  pipe,  or  here- 
after to  be  erected,  150  feet  or  more  in  height,  shall  be  provided 
with  an  auxiliary  fire  apparatus  and  appliances,  consisting  of 
water  tank  on  roof,  or  in  cellar,  pumps,  standpipes,  hose,  nozzles, 
wrenches,  fire  extinguishers,  hooks,  axes  and  other  fire  appa- 
ratus, located  and  accessibly  placed  under  the  direction  of  the 
chief  of  the  fire  department 

Sect.  7.  Inspection. — All  valves,  hose,  tools  and  other  appli- 
ances, provided  for  in  this  section,  shall  be  kept  in  perfect  work- 
ing order,  and  once  a  month  Uie  person  in  charge  of  said  build- 
ing shall  make  a  thorough  investigation  of  the  same  to  see  that 
all  valves,  etc.,  are  in  perfect  working  order  and  ready  for  inune- 
diate  use  by  the  fire  department 

Sect.  8.  Pumps  and  elevators  in  readiness. — In  every  building 
over  150  feet  high  a  steam  or  electric  pump  and  at  least  one  pas- 
senger elevator  shall  be  kept  in  readiness  for  immediate  use  by 
the  fire  department  during  all  hours  of  the  day  or  night,  includ- 
ing holidays  and  Sundays,  the  said  pump,  if  located  in  the  lowest 
story,  shall  be  placed  not  less  than  two  feet  above  the  fioor  level. 

Sect.  9.  Boiler  pit. — The  boilers  which  supply  power  to  the  pas- 
senger elevators  and  pumps,  if  located  in  the  lowest  story,  shall 
be  so  surrounded  by  a  dwarf  brick  wall  laid  in  cement  mortar, 
or  other  suitable  permanent  waterproof  construction,  as  to  ex- 
clude water  to  the  depth  of  two  feet  above  the  floor  level  from 
flowing  into  the  ash  pits  of  said  boilers. 

Sect.  10.  Cesspool — When  the  level  of  the  floor  of  the  lowest 
story  is  above  the  level  of  the  sewer  in  the  street,  a  large  cesspool 
shall  be  placed  in  said  floor  and  connected  by  a  four-inch  cast 
iron  drain  pipe  with  the  street  sewer. 

Sect.  11.  Sewer  connection. — In  all  buildings  used  or  intended 
to  be  used  for  merchantile  or  manufacturing  purposes,  and  lo- 
cated where  a  sewer  connection  can  be  made,  there  shall  be  in 
the  cellar  or  basement,  a  sewer  connection  which  can  be  imme- 
diately opened  for  the  purpose  of  drainage  in  case  the  building 
or  any  of  the  floors  or  basement  or  cellar  thereof  should  be  flooded 


229 


from  any  cause,  and  the  location  of  said  sewer  connections  shall 
be  as  near  the  main  stairs  as  possible  and  shall  be  indicated  by 
a  permanent  and  conspicuous  sign  on  the  wall  near  the  ceiling, 
and  such  sign  shall  never  be  hidden  or  obstructed,  but  shall 
always  be  in  plain  view. 

It  is  to  be  understood  that  this  paper  is  submitted  by  your 
committee  as  a  preliminary  one  only,  and  which  it  is  hoped  will 
be  continued  by  future  committeee. 

Geo.   W.   Andrews, 
Chairman. 

R.   A.    NiCKEBSON. 

W.  H.  Keene. 
D.  C.  ZooK. 


(No  discussion,) 


FENCES,  ROAD  CROSSINGS  AND  CATTLE 

GUARDS. 

(Subject  No.  6.) 
No  Report. 

Discussion. 

Mr.  Reid. — We  have  several  cattle  guards  on  the  Lake 
Shore  Road  and  so  far  as  I  know  they  are  giving  fairly 
good  results.  I  see  them  only  as  I  go  back  and  forth  over 
the  road.  They  are  easily  removed  whenever  it  becomes 
necessary  to  repair  the  track  and  do  not  take  fire.  When  I 
first  saw  them,  I  had  an  idea  that  they  would  be  easily 
broken  and  whether  they  will  prove  to  be  a  success  I  can- 
not attempt  to  say. 

i\Ir.  Cummin. — We  have  a  number  of  those  tile  cattle 
guards  at  the  crossings  over  the  tracks  where  we  have  an 
electrical  third  rail;  presumably,  in  order  not  to  reduce 
the  population  of  Long  Island  too  rapidly,  and  so  far  as 
I  am  aware  they  are  doing  good  service. 

Mr.  Reid. — We  have  some  iron  cattle  guards,  but  the 
iron  guards  are  easily  destroyed,  and  if  they  become 
buckled,  it  is  difficult  to  do  anything  with  them  and  it 
becomes  necessary  to  remove  them.  I  think  the  tile  guards 
are  as  much  of  a  success  as  the  iron  guards.  I  consider 
either  the  wood  or  the  tile  guards  much  better,  but  I  think 
there  is  a  wide  field  for  improvement  in  this  particular 
line. 

jNIr.  Clark. — On  the  Philadelphia  and  Reading  Road  and 
on  the  New  York,  New  Haven  and  Hartford  Road,  I  have 
seen  a  cattle  giiard  that  I  feel  sure  the  animals  would  find 
difficult  to  pass.  A  portion  of  the  guard  was  smooth,  and 
about  .every  four  inches  from  the  plain  part  was  a  saw 
tooth,  about  two  inches  long,  and  coming  to  a  sharp  point. 
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I  do  not  know  how  great  a  test  this  would  endure,  but  I 
think  it  would  be  a  formidable  obstacle  for  the  cattle  to 
encounter,  and  I  would  certainly  advise  the  brakemen  to 
go  around  it.  With  us  the  cattle  guard  is  almost  an  obso- 
lete factor.    According  to  the  laws  of  the  state  of  Ohio,  the 

.  cattle  are  not  allowed  to  be  in  the  highway,  and  conse- 
quently there  is  not  much  need  of  a  guard.  But,  of 
course,  there  are  a  great  many  places  where  we  are 
required  to  keep  up  the  cattle  guards ;  that  being  the  case^ 
we  use,  invariably,  the  old  wooden  slat  guard. 

Mr.  Rettinghouse. — The  lawmakers  of  Wisconsin  and 
Michigan  are  not  very  lenient  in  their  reciuirements  con- 
cerning cattle  guards  and  we  would  like  to  have  a  law 
enacted  there  similar  to  the  one  practiced  in  Ohio,  and  I 
am  sure  our  railroad  men  would  appreciate  it.  A  great 
deal  of  experimenting  has  been  done  by  the  railroad  cor- 
porations in  that  section  of  the  country  and  all  kinds  of 
patent  guards  have  been  tried,  but  they  have  nearly  all 
been  discarded  and  the  wooden  slat  guard  is  in  general 
use.  Some  time  ago  we  tried  a  patent  guard  something 
like  the  one  described  by  Mr.  Clark,  with  barbs  sticking 
up.  Shortly  after  it  was  put  in  we  received  a  letter  from 
an  adjacent  farmer,  in  which  he  said,  ''Please  take  out 
that  guard ;  it  hurts  the  feet  of  my  cattle. '  *  Consequently, 
I  think  that  this  guard  must  have  some  merit.  (Laugh- 
ter.) 

Mr.  Fake. — We  have  a  very  difficult  class  of  stock  with 
which  to  contend,  and  we  have  used  nearly  all  the  sheet 
metal  guards  in  the  market,  without  success.  We  now  use 
the  old-fashioned  pit  guard,  with  ties  applied  in  the  same 
manner  as  on  the'  trestles,  the  only  difference  being  that 
these  are   turned  up  comer-wise,   or  in  diamond  shape,. 

.  using  two-ply  eight  by  sixteen  stringers.  It  is  an  expen- 
sive guard,  costing  about  sixty  dollars,  including  the  labor, 
It  has  been  entirely  successful  with  the  cattle.  Runaway 
horses  have  jumped  over,  but  have  never  become  entangled 
in  them. 
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Mr.  Bettinghouse. — I  believe  that  there  is  no  question 
of  the  old-style  pit  cattle  guard  being  the  only  successful 
one  for  turning  cattle.  Several  years  ago  on  the  C.  &  X. 
W.  Ry.,  a  farmer  in  the  mining  region  of  Northern  ]\Tich- 
igan  was  selling  all  his  old  cattle  to  the  railway  company. 
Cattle  were  being  regularly  killed  at  certain  crossings  where 
we  had  surface  guards.  The  slaughter,  and  the  accom- 
panying expense  of  settling  with  the  farmer,  became  so 
great  that  it  was  finally  decided  to  put  in  pit  cattle  guards 
very  much  the  same  as  has  been  described  by  a  former 
speaker.  Owing  to  the  severe  climate,  we  found  it  a  very 
hard  matter  to  keep  these  guards  in  surface  during  the 
winter,  as  they  would  heave  to  a  considerable  extent,  caus- 
ing a  very  rough  track.  We  overcame  this  by  putting 
ihem  on  pile  foundations  and  virtually  made  of  them  a 
pile  bridge.  They  were  made  10  feet  long,  costing  about 
$70  per  guard,  and  they  gave  excellent  satisfaction. 

Mr.  Eggleston. — I  observe  that  we  have  some  newcomers 
here  and  we  would  be  glad  to  listen  to  some  remarks  from 
these  gentlemen. 

President. — ^We  would  be  very  glad  to  hear  from  the 
new  members  as  well  as  from  the  older  ones. 

Mr.  Heflin. — I  was  employed  on  the  B.  &  O.  Road  for 
twenty  years.  They  had  pit  guards  and  used  stringers 
over  the  pit  to  carry  the  rail.  It  was  concluded  by  our 
people  that  the  pits  were  dangerous,  because  a  guard  from 
six  to  eight  feet  long  could  not  be  kept  with  any  certainly 
of  having  a  good  solid  track.  So  we  dispensed  with  the  pit 
guard  and  adopted  surface  guards,  using  three-corner 
strips,  sharpened  at  the  top.  The  Lehigh  Valley  Road  use 
the  same  arrangement.  They  were  found  to  be  dangerous 
and  were  likewise  discarded.  I  do  not  know  any  guard 
that  will  successfully  turn  the  stock.  However,  the  laws 
require  their  use. 

President. — Is  there  anything  further  to  be  said  on  this 
subject?  If  not,  we  will  close  it  and  take  up  the  next  sub- 
ject, number  seven,  **  Preservatives  for  Wood  and  Metals. 
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PRESERVATIVES  FOR  WOOD  AND  METALS. 

(Subject  No.  7.) 
REPORT  OP  COMMITTEE. 

West  Oakland,  Cal.,  September  1,  1906. 

To  the  Association  of  Railway  Superintendents  of  Bridges  and 
Buildings: 

After  sending  out  numerous  circular  letters  asking  for  infor- 
mation on  t}iis  subject,  your  Committee  beg  to  submit  the  fol- 
lowing: 

Wood  preservation  and  preservative  methods,  although  carried 
on  very  extensively  during  the  last  year,  no  great  strides  have 
been  made  towards  the  discovery  of  anything  new  in  the  way  of 
new  methods.  It  is  true  that  new  methods  have  been  proposed, 
but  like  all  other  processes  time  alone  can  prove  their  real  value. 

One  new  method  of  wood  preservation  is  described  in  the  Rath 
way  and  Engineering  Review  of  June  30,  1906,  as  follows: 

NEW  WOOD  PBESEBVINO  PROCESS. 

''A  new  wood  preserving  process,  which  employs  sulphur  as 
the  antiseptic,  is  being  experimented  with  in  Germany.  The  fol- 
lowing account  of  tiie  work  is  taken  from  the  United  States  Con- 
sular Reports.  The  sulphur  is  applied  in  liquid  form,  and  in 
hardening  completely  fills  up  all  the  interstices  of  the  fibrous 
tissue.  The  sulphur  is  fused  in  a  receptable,  making  use  of 
steam  to  avoid  an  excess  of  heat,  which  deteriorates  the  sulphur. 
Into  this  liquid,  and  at  a  temperature  of  about  140"*  C,  is  steeped 
the  lumber  which  is  to  receive  the  treatment,  care  being  taken 
to  immerse  it  completely.  The  foam  which  gathers  at  first, 
called  forth  by  the  separation  from  the  wood  of  the  air  and 
humidity  it  contains,  disappears  at  the  moment  the  wood  thor- 
oughly assimilates  the  temperature  of  the  bath,  which  is  then 
lowered  to  110°  C.  At  this  point  the  sulphur  becomes  hard  and, 
while  the  air  contracts  itself,  the  sulphur  penetrates  into  the 
fibrous  tissues,  propelled  by  atmospheric  pressure.  The  lumber 
is  then  slowly  withdrawn  from  the  bath,  allowing  a  thin  and 
even  coat  of  sulphur  to  form  and  cover  the  wood,  as  any  super- 
fiuous  surcharge  can  be  removed  only  with  great  difficulty  after- 
wards. This  coat  of  sulphur  has  a  vitreous  appearance  and  forms 
a  very  tenacious  crust,  excluding  all  tendencies  to  chip  or  break. 
The  degree  to  which  the  wood  is  impregnated  varies  according 
to  the  nature  of  the  wood,  the  temperature  and  the  duration  of 
the  bath.  It  may  be  gauged  by  the  increase  in  weight  of  the 
lumber,  which  amounts  to  from  30  to  35  per  cent  where  the 
process  is  conducted  in  an  open  receptacle,  and  to  100  per  cent, 
if  in  vacuum.  Theoretically  it  is  said  that  a  complete  impregna- 
tion of  the  pores  of  the  wood  would  increase  its  weight  by  200 
per  cent.    In  numerous  experiments  poplar  was  found  to  be  the 
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best  wood  to  take  the  sulphur  treatment  Oak  and  pine  wood 
do  not  admit  of  the  process  quite  so  favorably,  because  their  dry 
distillation  begins  at  140'*  C." 

Another  process  which  is  rather  unique  and  may  prove  of  con- 
siderable value  when  properly  investigated  is  described  in  the 
Railicay  Engineering  Review  of  May  12,  1906,  as  follows: 

A   NEW   TIMBER  PBESEBVATIVE. 

"An  interesting  method  of  applying  a  preservative  to  railway 
ties  and  timber  is  described  in  L'Industrie  Electrique  of  Paris. 
The  process  consists  of  the  artificial  metallization  of  the  pores  of 
the  wood,  the  metal  being  deposited  electrolytically.  In  brief, 
the  method  requires  first  the  application  of  a  solution  of  some 
salt,  sulphate  of  copper,  for  example,  by  placing  the  wood  im- 
mersed in  the  solution  in  a  closed  chamber  and  subjecting  it  to 
pressure.  The  wood  is  thus  thoroughly  impregnated  with  the 
solution.  It  is  then  taken  out  and  piled  up  in  layers  in  a  con- 
crete reservoir.  The  first  layer  of  timber  is  Immersed  in  the 
same  copper  sulphate  solution  and  also  rests  on  a  layer  of  Jute 
or  other  fibrous  material  which  is  supported  by  an  electrode  made 
of  woven  strands  of  copper.  Similar  electrodes  are  placed  be- 
tween each  layer  of  timbers  as  they  are  piled  up  to  the  desired 
height.  Alternate  electrodes  are  then  connected  to  the  opposite 
poles  of  an  alternating  current  supply,  and  the  current  is  allowed 
to  pass.  The  action  is  said  to  decompose  the  solution  and  set 
free  metallic  copper  in  the  pores  of  the  wood.  Besides  the  pre- 
servative action  in  thus  closing  the  pores,  it  is  said  that  a  cer- 
tain amount  of  copper  sulphate  is  permanently  retained  in  the 
pores,  giving  an  additional  and  decided  preservative  efTect." 

A  very  good  paper  on  bridge  painting  is  reproduced  in  the 
Railway  and  Engineering  Review  of  August  18,  1906,  by  Mr.  Wil- 
lis Whited,  read  before  the  Engineering  Society  of  Western 
Pennsylvania. 

The  following  are  communications  from  other  members  of  the 
committee,  and  others,  pertaining  to  the  subject: 

DuLUTH,  Minn.,  March  21,  1906. 

Dear  Sir:  Referring  to  the  matter  of  committee  reports  on  the 
subject  of  preservation  of  timber,  I  beg  to  hand  you  herewith 
copy  of  a  letter  from  Mr.  Robert  Angst.  Chief  Engineer  of  the 
Duluth  &  Iron  Range  Railroad,  referring  to  some  treated  ties 
placed  in  the  tracks  of  that  company  during  the  year  1890.  This 
report  is  interesting  and  furnishes  practically  everything  except 
the  price  of  the  ties.  I  will  state  for  your  information,  however, 
that  the  average  price  of  ties  during  this  period  was  25  cents 
each,  delivered  at  the  track  of  the  railway  company. 

I  have  no  further  information  in  regard  to  treated  timbers,  but 
we  are  this  year  putting  into  our  ore  docks  at  Duluth  quite  an 
amount  of  creosoted  timber  and  will  be  able  to  furnish  some 
reliable  data  as  soon  as  experience  has  demonstrated  to  us  the 
advantage  in  using  this  class  of  material. 

Very  truly  yours, 

.     W.   A.    McGONAQLE. 

First  Vice-President 
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DuLUTii,  Minn.,  February  14,  1906. 

Mb.  W.  a.  MgGonagle,  First  Vice-President  Duluth,  Missabe  & 
Northern  Railway  Company. 

Dear  Sir:  Answering  your  request  for  a  history  of  the  treated 
ties  in  our  tracks  north  of  the  St.  Louis  River,  I  beg  to  advise 
you  that  in  the  fall  of  1890  this  company  shipped  to  Mr.  Octave 
Chanute,  at  Chicago,  one  car  containing  85  white  pine  ties,  85 
tamarack  ties  and  86  red  Norway  ties  for  treatment  by  the  same 
process  under  which  Mr.  Chanute  had  a  long  time  contract  with 
the  Chicago,  Rock  Island  &  Pacific  Railway  Company. 

These  ties  were  cut  in  the  territory  contiguous  to  our  tracks 
in  the  winter  or  early  spring  of  1890.  They  were  peeled  In  the 
spring,  cross  piled  and  seasoned  in  the  open  air  without  cover  or 
protection  against  the  weather  until  shipped  to  Chicago.  In  the 
spring  of  1891  they  were  put  in  the  single  track  main  line  north 
of  St  Louis  River  and  remained  there  until  the  winter  of  1895- 
'96,  at  which  time  grade  revision  and  double  tracking  during  a 
very  severe  winter  necessitated  the  liberal  use  of  explosives,  and 
during  this  operation  a  number  of  the  treated  ties  were  abso- 
lutely destroyed,  notwithstanding  special  care  was  taken  to  re- 
duce the  breakage  to  a  possible  minimum.  The  ties  fit  for  use 
were  put  back  into  the  track  and,  with  the  exception  of  perhaps 
a  dozen,  are  there  today,  and  those  remaining  appear  to  have 
sufficient  vitality  left  to  last  another  year  or  two. 

I  have  no  means  of  giving  you  the  cost  of  treatment  of  those 
ties,  as  Mr.  Chanute  generously  treated  the  same  without  charge 
to  the  railroad  company.  The  process,  as  I  understand  it,  is  the 
Wellhouse  process — that  is,  zinc-tannin.  From  conversation  with 
the  officials  of  the  Chicago,  Rock  Island  ft  Pacific  Railway  Com- 
pany, I  was  led  to  believe  that  the  cost  of  treating  ties  was  in 
the  neighborhood  of  17  cents  apiece — at  least  that  is  what  the 
Rock  Island  people  figured  it.  That  company  did  not  buy  the 
crude  ties,  but  bought  the  treated  ties,  principally  hemlock  from 
Michigan,  delivered  f.  o.  b.  cars,  their  track,  Chicago  yard,  near 
15th  Street.  Mr.  Chanute's  plant,  at  that  time,  was  located  near 
the  Charles  Street  bridge  in  one  corner  of  the  Rock  Island  yards. 

The  roadbed  where  those  ties  are  consists  of  a  gravel  cement 
hardpan  (glacial  drift).  The  ballast  is  a  fairly  clean  gravel 
mixed  with  sharp  sand  and  some  loam,  which  carries  quite  a 
percentage  of  lime. 

The  average  life  of  untreated  ties  of  the  same  kind  of  timber, 
cut  in  the  winter,  peeled  in  the  spring,  seasoned  for  twelve  months 
after  peeling,  is  from  7%  to  8  years.  The  cost  at  that  time — 
that  is,  in  1890 — averaged  20  cents  for  6x8  inch  ties,  and  22  cents 
for  7x8  ties,  all  8  feet  long,  hewed  with  scarfed  ends,  of  the  class 
usually  known  as  pole  ties.  The  trees  were  usually  cut  and  the 
ties  hewed  and  delivered  on  the  track  in  December,  January  and 
February,  which,  as  you  are  aware,  is  the  best  time  for  cutting 
timber.  I  wish  to  add  that  the  tamarack  manufactured  into  ties 
north  of  Duluth  is  of  the  species  known  as  swamp  tamarack;  it 
has  very  little  sap,  the  timber  is  of  a  rather  dark  color  and  weighs 
nearly  as  much  as  oak. 

Very  truly  yours, 

R.  Angst, 
Chief  Engineer. 
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Lebioh  Valley  Railroad,  April  2.  1906. 

Mji.  F.  D.  Beal,  Supt.  S.  P.  Co.'s  Wood  Preserving  Works, 
West  Oakland,  Cal. 

Dear  Sir:  Replying  to  your  letter  of  March  27,  I  beg  to  advise 
tbat  we  use  no  wood  preservatives  on  this  road,  and  the  paints 
used  for  protective  purposes  on  our  steel  bridges  are  furnished 
by  the  Patterson  Sargent  Co.  of  Cleveland,  Ohio  (their  Nobrac 
paint),  and  the  Rinald  Bros,  of  Philadelphia,  Pa.  (their  Besse- 
mer paint),  both  of  which  have  far  exceeded  in  general  utility 
any  of  the  generally  advertised  bridge  paints. 

Yours  truly, 

E.    B.   ASHBT. 

N.,  C.  &  St.  L.  Ry.,  Paducah,  Kt.,  April  7,  1906. 

F.  D.  Beal, 

West  Oakland,  Cal. 

Dear  Sir:  Referring  to  your  favor  of  March  27,  asking  for  re- 
port on  wood  preservation. 

Would  state  that  we  have  only  begun  using  creosoted  timber 
within  the  last  two  years  and  I  do  not  suppose  we  have  more 
than  eight  to  ten  carloads  of  creosoted  piling  and  timber  in  our 
structures,  so  that  we  are  not  in  condition  to  furnish  you  any 
definite  information. 

Would  state  that  some  six  or  eight  years  ago  we  commenced 
wiping  some  of  our  timber  with  carbolineum  avenarius.  The  re- 
sults were  very  indifferent  and  we  have  discontinued  its  use. 

I  do  not  consider  that  this  material  is  worth  nearly  as  much  as 
it  costs.  In  fact,  whitewashing  timber  with  a  wood  preservative 
is  a  rather  useless  expense. 

Yours  truly, 

I.  O.  Walkeb. 

WiLLiAMSPORT,  Pa.,  August  7,  1906. 
Mb.  F.  D.  Beal,  Supt  of  S.  P.  Co.'s  Wood  Preserving  Works. 

Dear  Sir:  Referring  to  your  letter  of  March  27,  1906: 

The  only  wood  preservative  we  have  used  on  our  road  has  been 
creosote.  This  has  been  used  principally  on  pile  trestles  along 
the  seashore,  as  it  has  been  found  to  prolong  the  life  of  the 
trestle,  as  well  as  protecting  it  from  insects.  We  have  had  pile 
trestles,  treated  in  this  way,  last  from  fourteen  to  fifteen  years. 

Referring  to  paint  used  for  steel  bridges  and  structures  on  our 
road:  On  new  steel  bridges  we  first  give  them  a  coat  of  red  lead, 
then  we  have  a  mixture  of  graphite  paint,  of  a  dark  brown  color, 
which  is  put  on  for  a  second  and  third  coat.  This  we  have  found 
to  be  about  the  best  paint  for  our  bridges.  We  try  to  have  them 
painted  once  every  three  years. 

This  is  about  all  the  information  I  can  give  you  on  the  above 
subjects  and  trust  same  will  be  of  some  assistance  to  you. 

Hoping  you  will  please  pardon  my  delay  in  acknowledging  your 
letter,  I  remnin, 

Yours  truly, 

W.   W.   PlEBBT, 

Master  Carpenter,  P.  rf  R.  Ry. 
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San  Bebitabdino,  Cal.,  September  3,  1906. 

Mb.  p.  D.  Beal,  Supt.  S.  P.  Co.'s  Wood  Preserving  Works, 
West  Oakland,  Cal. 

Dear  Sir:  Replying  to  your  letter  of  August  15  and  referring  to 
my  letter  of  January  15,  file  167,  in  regard  to  preservatlveB  of 
wood  and  metal  for  the  Association  of  Railway  Superintendents 
of  Bridges  and  Buildings: 

I  have  been  too  busy  with  maintenance  of  way  work  to  make 
up  a  formal  report 

In  regard  to  the  preservative  for  metal,  I  beg  to  advise  that  I 
have  not  found  anything  that  will  absolutely  preserve  the  metals 
from  water  and  rust.  Paints  that  have  been  used  on  bridges  and 
other  iron  structures  have  been  graphite  and  mineral  red. 

Graphite  has  proven  to  be  of  less  benefit  to  metal  than  mineral 
red,  as  graphite  peels  up  in  large  flakes  and  leaves  the  metal 
exposed.  When  pains  and  care  are  taken,  in  applying  mineral 
red  and  working  it  carefully  Into  the  grain  of  the  iron,  we  have 
had  but  very  little  trouble  from  scaling  or  peeling  off  and  letting 
water  get  in  between  the  paint  and  the  Iron.  It  may  be  that  not 
enough  care  is  taken  in  applying  paints  to  metal  structures  in 
railway  operation,  which,  if  it  be  true,  would  account  for  the 
failure  of  the  paints  to  protect  metal. 

I  regret  exceedingly  that  I  have  not  the  time  to  investigate  this 
matter  more  fully,  but  will  have  to  defer  it  on  account  of  the 
routine  work  which  requires  my  attention. 

Yours  truly, 
(Signed)        R.  J.  Abey, 
Division  Engineer  of  the  A.,  T.  d  8,  F.  Ry, 

Respectfully  submitted, 

F.  D.  Beal, 
R.  J.  Abey, 
H.  Small, 

W.     A.     McGONAGLE, 

Committee. 

SUPPLEMENTARY  REPORT. 

St.  Louis,  Mo.,  September  6,  1906. 

P.  D.  Beal,  Chairman  Committee  on  Preservatives  for  Woods  and 
Metals. 

My  Dear  Sir:  I  am  sending  you  recommendations  for  a  specifi- 
cation of  creosote  which  is  generally  being  adopted  and  in  effect 
in  most  of  the  large  contracts. 

OIL   SPECIFICATION. 

The  oil  to  be  used  shall  be  pure  dead  oil  of  coal  tar  without 
adulteration,  and  with  a  specific  gravity  of  not  less  than  1.045 
at  a  temperature  of  60®  Fahrenheit.  It  must  be  thoroughly 
liquid  at  100**  Fahrenheit  and  remain  so  on,  cooling  down  to 
90*  Fahrenheit.  Up  to  200**  Centigrade  nothing  must  come  off; 
up  to  210**  Centigrade  not  more  than  5  per  cent,  and  up  to  235* 
not  more  than  35  per  cent,  of  all  products  shall  come  off,  while 
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not  more  than  4  per  cent,  must  remain  as  solid  residuum  aboye 
355°  Centigrade.  Not  more  than  2  per  cent  water  shall  be  al- 
lowed, and  if  more  than  this,  the  quantity  of  oil  injected  must 
be  increased  by  the  total  percentage  of  water  in  the  oil.  The 
distillation  must  be  conducted  under  the  standard  method. 

Yours  very  truly, 

Hebman  von  Schbenk, 
Pathologist  in  Charge. 


DISCUSSION. 

Mr.  Eeid. — On  the  Lake  Shore  Road  we  are  using  a  tim- 
ber preservative  called  Avenarius  Carbolineum,  a  partic- 
ular brand  which  is  supposed  to  have  the  qualities  necessary 
for  the  proper  preservation  of  timber.  However,  we  have 
not  used  it  for  a  sufficient  length  of  time  to  be  able  to  speak 
conclusively  of  its  merits.  Recently  a  circular  has  been 
sent  out,  ordering  its  application  at  all  points  where  timber 
comes  in  contact  with  earth  or  stone  and  on  all  joints  of  the 
timber,  such  as  the  ends  of  stringers  and  the  bearings  of  the 
caps  on  piles,  also  on  the  bearings  of  the  stringers,  etc. 
I  have  recommended  and  directed  the  men  to  use  it  very  lib- 
erally. Some  of  the  other  members  might  be  able  to  give 
us  some  information  on  this  subject.  This  is  the  only  pre- 
servative I  have  ever  used. 

Mr.  A.  S.  ]\Iarkley. — I  have  never  believed  that  any  bene- 
fit resulted  from  the  application  of  different  compositions 
to  the  surface  of  timber,  for  the  purpose  of  preserving  it, 
with  the  exception  of  paint.  We  painted,  at  one  time,  with 
this  object  in  view,  some  Howe  truss  braces.  A  number  of 
years  afterward  we  found  dry  rot  in  the  center  of  these 
braces.  It  is  my  opinion  that  they  would  have  lasted  longer 
without  the  paint. 

Mr.  Reid. — This  carbolineum  that  I  refer  to  can  be  ap- 
plied to  timber  without  producing  heart  rot,  and  it  can 
also  be  applied  to  green  as  well  as  to  that  which  has  been 
seasoned.  But  of  course,  it  is  more  effective  on  the  dry  or 
seasoned  timber,  because  it  penetrates  further.  I  believe  it 
to  be  an  excellent  preservative  for  timber. 
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President. — If  the  members  have  used  any  other  kind  of 
preservatives,  we  would  be  very  glad  to  know  about  it. 

Mr.  Cummin. — Oil  is  a  preservative  of  wood. 

President. — What  is  the  effect  of  kerosene  in  this  re- 
spect ? 

Mr.  Cummin. — I  have  seen  a  good  many  kerosene  oil  bar- 
rels, but  I  do  not  remember  to  have  seen  a  rotten  one,  and 
I  believe  it  is  of  great  benefit  to  use  some  good  preservative. 
I  think  that  almost  any  kind  of  oil  will  help  to  prolong  the 
life  of  the  timber. 

President. — Have  any  of  the  members  had  experience 
with  creosote?  It  seems  to  me  that  the  proper  ereosoting 
of  timber  is  a  decided  preservative,  and  if  not  found  to  be 
too  expensive,  it  might  be  applied  to  all  timber  in  trestles 
and  bridges  of  every  kind. 

Mr.  Reid. — In  regard  to  the  expense  of  ereosoting  timber : 
while  I  do  not  know  the  cost,  I  think  it  is  expensive. 

Mr.  Aldrich. — Some  years  ago,  on  the  New  England  Rail- 
road, a  floor  of  three-inch  hemlock  plank  was  laid  on  the 
ground,  on  a  pier,  and  covered  with  three-inch  hard  pine 
plank  for  a  wearing  surface.  They  commenced  to  lay  creo- 
soted  hemlock  plank,  but  could  not  obtain  the  creosoted 
plank  in  sufficient  quantity  so  a  part  of  it  was  not  creo- 
soted. Some  twelve  years  afterwards,  when  we  had  occa- 
sion to  renew  the  top  floor,  we  found  the  hemlock  that 
had  been  creosoted  was  as  sound  as  it  was  when  it  was 
put  there,  but  the  part  that  was  not  creosoted  was  decayed. 
As  to  the  cost :  I  could  not  tell  you  anything  about  it. 

President. — Could  you  give  us  an  approximate  cost  per 
thousand  feet  ? 

Mr.  Aldrich. — No,  I  could  not. 

j\Ir.  Parker. — ^We  have  been  using  crude  oil  for  a  num- 
ber of  years  on  all  new  timber,  on  repairs  of  wooden  trestles 
and  in  the  frame  bents.  We  paint  the  entire  bent,  sway 
braces,  stringers  and  ties  with  crude  oil.  It  improves  the 
appearance  of  the  structure  and  prevents  the  w^ood  from 
checking,  and  we  consider  it  valuable  for  this  purpose.     In 
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case  of  checks  on  the  upper  side,  I  have  filled  them  witH 
cnide  oil  and  tliis  has  prevented  the  rain  water  from  going 
in  and  rottinjjf  the  timber. 

President. — I  would  like  to  ask  if  you  consider  that  it 
increases  the  fire  hazard? 

Mr.  Parker. — No,  sir.     It  does  not. 

Mr.  Snow. — Do  you  find  it  necessary  to  renew  that  appli- 
cation every  few  years!  I  am  much  interested  in  the  sub- 
ject of  antiseptic  washes.  Not  so  much  with  the  idea  of 
complete  preservation  of  the  timber  as  of  prolonging  its 
life,  say  fifty  per  cent.  I  have  supposed  that  the  antisep- 
tic principle  in  crude  oil  would  evaporate  quickly  and  I 
ask  Mr.  Parker  if  this  has  taken  place  in  his  experience. 

Mr.  Parker. — We  have  never  made  a  practice  of  repaint- 
ing wooden  bridges  with  crude  oil. 

Mr.  Snow. — On  the  open  pile  trestle  for  instance :  do  you 
find  that  after  a  few  years  the  oil  has  apparently  disap- 
peared?    Or  does  it  still  remain  ? 

Mr.  Parker. — It  yever  disappears  entirely.  Of  course, 
crude  oil  is  a  very  cheap  article  and  costs  the  railroad  com- 
pany practically  nothing.  It  is  charged,  I  believe,  at  only 
eighteen  cents  a  barrel. 

Mr.  Eggleston. — In  reply  to  Mr.  Snow^s  question  about 
evaporation:  I  have  seen  a  great  deal  of  timber  in  the 
Pennsylvania  oil  fields  covered  in  various  ways  with  oil, 
and  I  am  satisfied  that  there  is  very  little  evaporation. 

Mr.  Large. — I  would  like  to  ask  Mr.  Parker  what  he 
gains  by  the  use  of  this  paint.  Does  it  preserve  the  life 
of  this  timber? 

Mr.  Parker. — AVe  consider  that  it  does  preserve  the  life 
of  timber.  In  Southern  California  the  climate  is  very  hot. 
The  heat  is  damaging  to  the  timber  and  perceptibly  impaii's 
the  life  of  it.  We  put  up  a  number  of  Ilowe  truss  spans 
about  eight  years  ago  and  painted  the  timber  with  crude 
oil,  and  we  considered  it  as  good  as  any  paint  that  we  could 
use. 
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President. — Can  you  estimate  the  increased  length  of  life 
of  the  timber?     Will  the  application  double  the  life  of  it? 

Mr.  Parker. — I  would  not  consider  that  it  any  more  than 
doubled  the  life;  hardly  that,  perhaps. 

President. — But  it  decidedly  lengthens  the  life  of  the 
timber,  does  it  not? 

Mr.  Parker. — Undoubtedly. 

President. — Is  there  anything  further  to  be  said  on  this 
subject  ?  If  not,  we  will  pass  it  and  take  up  subject  num- 
ber eight. 

No  report  or  discussion  on  subject  number  eight, 

(Records  and  accounts.) 


16 
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1. 
Depressed  Cinder  Pits  and  Other  Kinds. 

2. 
Best  Method  of  Bridge  Inspection 

8. 


'  W.G.  Berg, 

Abel  8.  Markley, 
'    G.  W.  Andrews, 
.  C.  E.  Fuller. 

r  G.  M.  Beid, 
J  J.  M.  Staten, 

E.  T.  Wise, 
.  J.  S.  Berry. 


r  G.W.  Markley, 

Pomps  and  Boilers i  ^B^ifltehelf; 

t  J.  R.  Harvey. 

4. 

'  W.  A.  McGonagle, 

Maintenance  of  Pile  and  Frame  Trestle \  ^^;  <??  N^ttiS^, 

John  OopeUno. 


fi. 


The  BestScale  Foundation 


r  O.  J.  Travis, 
Joseph  Doll, 
C.  E.  Wadley, 
T.  M.  Strain. 


FOURTH  CONVENTION,  KANSAS  CITY.  MO..  OCT.  16,  17,  AND  18,  18M. 


1. 

Mechanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 

2. 

Methods  and  Special  Appliances  for  Building  Tem- 
porary Trestles  over  washouts  and  Burnouts 


( 


G.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
t  E.  H.  R.  Green. 


3. 

Strength  of  Various  Kinds  of  Timber  Used  In  Tres- 
tles and  Bridges,  Especially  with  Reference  to 
:3outhem  Yellow  Pine,  White  Pine,  Fir,  and  Oak. . . 


f  R.  M.  Peck, 
I   G.  J.  Bishop, 
]   A.  B.  Manning, 
LCD.  Bradley. 

W.  G.  Berg, 
J.  H.  Cummin, 
John  Foreman. 
H.  L.  Fry. 


247 


4. 

Best  Method  of  Brectlng  Plate-Oirder  Bridges 

5. 

Be/St  and  Most  Economical  Railway  Track  Pile- 
DriTer. 

6. 

Band  Dryers,  Elevators,  and  Methods  of  Supplying 
Sand  to  Engines,  Inclnding  Bnildings 

7. 

Span  limits  for  DlflTerent  Classes' of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Lat- 
tice- Bridges  for  Spans  from  50  to  llO  feet 

S. 

Best  Method  of  Spanning  Openings  too  Large  for 
Box  Culverts,  and  in  Embankments  too  Iiow  for 
Arch  Culverts 

9. 

Best  End  Construction  for  Trestle  Adjoining  Em- 
bankments  


{ 


H.  M.  Hall, 
J.  M.  Staten, 
O.  W.  HInman, 
J.  N.  Fallen. 

J.  L.  White, 

A.  O.  Davis, 

J.  F.  Mock, 

James  T.  Carpenter. 


10. 


Interlocking  Signals. 


11. 


'  Aaron  S.  Markley, 
H.  A.  Hanson, 
A.  J.  Kelley, 
J.  O.  Thorn. 

W.  A.  McGonagle, 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys. 

'  James  Stannard, 

L.  K.  Spafford, 

O.  H.  Andrews, 

F.  W.  Tanner. 

G.  M.  Reid, 
J.  L.  Soisson, 
N.  M.  Markley, 
R.  J.  Howell. 

J.  H.  Travis. 
W.  S.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangler. 


Pomps  and  Boilers. 


1 


John  H.  Markley, 
O.  J.  Travis. 
A. Shane. 
G.  W.  Markley. 


FIFTH  CONVENTION,  NEW  ORLEANS,  LA.,  OCTOBER  15  AND  16.  188& 

1. 


How  to  Determine  Sice  and  Capacity  of  Openings 
for  Waterways 

2. 

Different  Methods  of  Nambering  Bridges.    Should 
All  Waterways  be  Numbered? 

8. 

f  H.  M.  Hall, 
Drawbridge  Ends,  Methods  of  Locking;  and  under    j  James  Stannard, 
this  head  include  Locking  of  Turn-tables 1   H.  Middaugh, 


Aaron  S.  Markley, 
J.  8.  Berry. 
C.  C.  Mallard, 
J.  L.  White. 

A. Shane, 
W.  O.  Eggleston, 
J.  L.  Slosson, 
O.  J .  Travis. 


4. 


Protection  of  Trestles  from  Fire,  including  Methods 
of  Construction 


5. 

Local  Stations  for  Small  Towns  and  Villages,  giving 
Plans  of  Buildings  and  Platforms 

e. 

Tanks,  Sise,  Style,  and  Details  of  Construction,  in- 
cluding Frost-proof  protection  to  Tank  and  Pipes.. 


O.  C.  Mallard. 


R.  M.  Peck. 
T.  H.  Kelleher. 
A.  McNab. 
W.  M.  Noon. 
G.  W.  Hinman, 
William  Berry. 


Cummin, 
Markley, 
Markley, 
Worden. 


f  W.  O.  BiTSleston, 
W.  M.  Noon, 
A.  McNab, 
N.  W.  Thompson. 
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7. 

Shearing  of    Rivets  in  Piate-Girders    And    (janse 
Thereof "^ 


8. 


f 


B«>st  and   Uniform  System  of  Report   Blanks  for  . 

Bridge  and  Building  Department ) 

9. 

Protection   of  Railroad   Stmctnres   and   Baildings  | 

from   Fire ) 


J.  M.  Stat  en 
R.  L.  Heflln, 
J.  H.  Travlb. 
G.  M.  Reid. 

G.  J.  Bishop, 
W.  O.  Eggleston, 
Onward  Bates, 
M.  Riney. 

R.  M.  Peck, 
L.  K.  SpafTord, 
B.  T.  Mclver. 


10.    Brought  forward  from  1894. 


ICeohanical  Action  and  Resultant  Effects  of  Motive 
Power  at  High  Speed  on  Bridges 


11.    Brought  forward  from  1894. 


Beat  and   Most  Economical  Railway   Track   Pile- 
Driver 


12.    Brought  forward  from  1894. 


Span  Limits  for  Different  Classes  of  Iron  Bridges, 
and  Comparative  Merits  of  Plate-Girders  and  Lat-    < 
tice  Bridges  for  Spans  from  60  to  110  feet 


13.    Brought  forward  from  1894. 
Interlocking  Signals « 


Q.  W.  Andrews, 
W.  G.  Berg, 
J.  E.  Greiner, 
E.  H.  R.  Green. 


J.  L.  White, 
A.  C.  Davis, 
J.  F.  Mock, 
J.  T.  Carpenter, 
G.  W.  Hinman. 


W.  A.  McGonagle 
R.  M.  Peck, 
W.  M.  Noon, 
H.  E.  Gettys, 
G,  J.  Bishop, 
Onward  Bates. 


J.  H.  Travis, 
W.  8.  Danes, 
R.  L.  Heflin, 
J.  A.  Spangler. 


SIXTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  20,  21,  AND  22,  1896. 


1. 

Methods  of  Heating  Buildings  where  Three  or  More 
-       Us    ■ 


Stoves  are  Now  Used 


2. 


'  J.  H.  Cummin, 
George  W.  Hinman, 
QeoTse  W.  Markley, 

,  Wm.  Berry. 


The  Most  Suitable  Material  for  Roofs  of  Baildings  of 
All  Kinds 

3. 

Roundhouse   Con.struction,  including   Smoke-jacks 
and  Ventilatorn 

4. 


r  R.  M.  Peck, 
G.  W.  Turner, 
W.  M.  Noon, 
N.  W.  Thompson. 


1 


Care  of  Iron  Bridges  after  Erection. 


5. 

How  to  Determine  Sice  and  Capacity  of  Openings 
for  Waterway  e 


Geo.  W.  Andrews, 

O.  J.  Travis, 
I   W.  O.  Eggleston, 
{  James  T.  Carpenter. 


'  James  H.  Travis, 

T.  M.  Strain, 
'    H.  M.  Hall, 
^  Walter  Rogers. 


I 


Walter  G.  Berg, 
Aaron  S.  Markley, 


I   Onward  Bates, 
I  A.J.  Kelley. 
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6. 

Proteotion  of  Railroad  Build in^pa  and  Other  Struc- 
ture.H  from  Pire 


f  W.  A.  McGonagrle, 
i    M.  M.  Garvey, 
,   J.  D.  Hilderbrand, 
I  John  Foreman. 


{W.  B.  Tereance, 
J-H-MtJIfey. 
Geo.  W.  Ryan. 
8. 


Best  End  Construction  for  Trestles  adjoinin^p  Em- 
bankments   


9. 
Bridge  Warnings  for  Low  Overhead  Structures. 

10. 


Stock-yards  and  Stock-sheds,  including  all  Details 
of  Construction 

•  11. 

Floor  System  on  Bridges,  including  Skew  Bridges... 


f  C.  C.  Mallard, 
W.  8.  Danes, 
'    R.  L.  Heflin, 
,  A.  C.  Olney. 

W.  E.  Harwig, 
M.  A.  Martin, 
E.  H.  R.  Green, 
Joseph  Doll. 


Geo.  J.  Bishop, 
W.  R.  Cannon, 
O.  H.  Andrews, 
James  Brady. 

W.  G.  Guppy, 
0.  P.  Austin, 
O.  W.  Gooch, 
F.  W.  Tanner. 


SEVENTH   CONVENTION,  DENVER.  COL.,  OCTOBER  19,  20,  AND  21,  1897. 

1. 


Pile- rings  and  Method  of  Protecting  Pileheads  in 
Driving 


Cost  and  Manner  of  Putting  In  Pipe  Culverts ^ 


3. 


Best  Floors  for  Shops  and  Roundhouses -I    JJ^'  %^fif^^^^^* 


G.  W.  Hinman, 
Wm.  S.  Danes, 
P.  Eilers, 
E.  F.  Reynolds, 
Wm.  Carmichael, 
C.  M.  Large. 

Walter  A.  Rogers, 
Frank  W.  Tanner, 
John  H.  Markley, 

A.  H.  King, 

B.  F.  Bond, 

O.  H.  Andrews. 

A.  W.  Merrick, 
0.  8.  Thompson, 


J.  B.  Pullen, 
James  Gilbert. 


Roundhouse  Smoke-Jacks  and  Ventilation 


George  W.  Andrews, 
Wm.  O.  Eggleston. 
Aaron  S.  Markley, 

Howell, 

Carpenter, 
McNab. 


Aaro 
1   R.J. 

J.T. 
I  A.  M 


Cattleguards  and  Wingfences < 


6. 


'  C.  C.  Mallard, 

C.  S.  Thompson, 

A.  Zimmerman, 

L.  H.  Wheaton, 

O.  W.  Osborne, 

R.  L.  Heflin. 


John  D.  Isaacs, 
Wm.  A.  McGonagle. 

Prevention  of  Fire  in  Railroad  Buildings i   g'  L^pK? 

J.  P.  Snow, 

Wm.  B.  Yearance. 
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7. 


Stonce  of  Fael,  Oil,  and  Other  Station  Snppliea  at 
Way^statlona 


8. 


BaUroad  Highway  Crosslnsr  Gates. 


9. 


What  Repairs,  and  How  Oan  they  be  Safely  Made,  to 
Metal  and  wooden  Spans  Wlthoat  the  Use  of  Falae- 
work 


10. 


Care  of  Iron  Brides  After  Erection,  indadlng  Best 
Method  of  Protecting  Them  From  Injury  by  Salt 
Water  Drippings  from  Refrigerator  cars 


11. 


Turntable  Construction. 


Arthur  Montsheimer. 

A.  Shane, 

G.  B.  HaiKs, 
J.  B.  Johnson, 
W.  Z.  Taylor, 

E.  M.  Gilchrist. 

Joseph  H.  Cummin. 
J.  B.  Sheldon, 
Wm.  E.  Harwig, 
O.  W.  Smith, 
J.  B.  Featherston, 
W.  M.  Noon. 

F.  S.  Edlnger, 

B.  W.  Gappy, 
J.B.  Grelner, 
John  D.  Isaaca, 
Walter  A.  Bogera, 
H.  W.  Fletcher. 

J.  B.  Grelner, 
B.  W.  Gappy, 
James  Mclntyre, 
T.  M.  Strain, 
A.  J.  Kelley. 
L.  F.  Goodale. 

Onward  Bates, 
J.B.  Sheldon, 

D.  K.  Colbum, 
John  Foreman, 

E.  Fisher, 
Henry  Ooldmark. 


EIGHTH  CONVENTION,  RICHMOND,  VA.,  OCTOBER  18  AND  19, 

1. 


What  is  the  Most  Economical  Method  of  Paintin, 
Railway  Bridges  and  Buildings,  and  Best  Materia 
tou.oe  


2. 


S 


life  of  DilTerent  Kinds  of  Timber  in  Bridges  of 
Various  Kinds,  and  Adylsablllty  of  Protecting 
Same  from  the  Weather 

8. 

The  Best  Method  of  Constructing  and  Maintaining 
Highway  and  Farm  Crossings 


A.  Montshelmer, 

B.  F.  Pickering, 
H.  D.  Oleaveland* 
W.  A.  McGonagle. 


B.  W.  Guppy. 


J.  H.  Markley, 
W.  O.  Eggleston, 
T.  M.  Strain. 
O.  J.  Travis. 


4. 

Best  Practical  Sanitary  Arrangement  for  Local  Sta- 
tions where  there  are  no  Water  or  Sewer  Systems. 


5. 


Best  and  Most  Economical  Plant  for  Pumping  Water        

for  Water  Stations }  R.  L.  Heflln, 

.  W.  E.  Smith. 


W.  A.  Rogers, 
J.  B.  Sheldon, 
C.  H.  Mllier, 
J.  Mclntyre. 


A.  Shane. 

A.  S.  Markley, 


6. 

Necessary  and  Kind  of  Tools  for  the  Proper  Equip- 
ment of  a  Gang  of  Bridge  Men 


'  G.  J.  Bishop, 
Q.  w.  Himnan, 
M.  Riney, 
A.  Zimmerman. 


261 


7. 


Best  Snow  l^ence— Stationary  and  Portable 


{ 


8.   Brooght  forward  from  1807. 


What  BepaifB  and  How  Can  They  Be  Safely  Made  to 
Metal  and  Wood  Spans  Without  the  Use  of  False 
Work I 


9.    Brought  forward  from  1897. 


A.  W.  Meriok, 
A.  B.  Killam, 
J.  D.  Isaacs. 
A.  H.  King. 


F.  S.  Eidinger, 
J.  B.  Oreiner, 
J.  D.  Isaacs, 
W.  A.  Bogers, 
H.  W.  Fletcher. 


Preyentlon  of  Fire  in  Bailroad  Bnildings. 


r  G.  W. 
J  A.D.H 
1  W.B. 


Andrews, 
Schindler, 
Smith, 
t  S.  B.  Rice. 


NINTH  CONVENTION,  DETROIT,  MICH.,  OCTOBER  17  AND  18,  188$. 

1.    Brought  forward  from  1896. 

r  W.  8.  Danes, 
Necessary  and  Kind  of  Tools  for  the  Equipment  of  a     j  J.  M.  Staten, 

Gang  of  Bridge  Men ]  W.  O.  EgglestODt 

L  J.  M.  Caldwell. 


2.    Brought  forward  from  1896. 
Best  Snow  Fence,  Stationary  or  Portable 


8. 

Best  Method  of  Erecting  Track  Scales,  Suspended 
orunder  Track 


4. 

Is  Conurete  the  Most  Suitable  and  Economical  Mate- 
rial for  Bridge  Piers  and  Abutments  and  Railway 
Culverts  and  Arches? 


{ 


W.  E.  Smith, 
A.  McNab, 
Geo.  B.  Hanks, 
A.  W.  Merrick. 
W.  M.  Noon. 


H.  D.  Cleyeland, 
Wm.  M.  Clark, 
O.  P.  Austin, 
J.  T.  Mcllwaine. 


W.  A.  Rogers. 


5. 


Hand  v».  Air-riveting  Power  Used.  Actual  Cost 
Compared  with  Hand  Work  in  the  Field  for  the 
Erection  of  New  Work  and  Repairing;  also  Drill- 
ing for  Reinforcing  old  Spans 


A.  B.  Manning, 
A.  Shane, 
Geo.  J  Bishop, 
O.  J.  Travis, 
F.  W.  Tanner, 
F.  8.  Edinger. 


Most  Practical  and  Cheapest  Bumper  for  Yard  Ter- 
minals  


7. 


Are  Tie  Plates  on  Bridge  Ties  a  Benefit  or  a  Detri- 
ment?  


'  B.  F.  Pickering, 
A.  A.  Page, 
W.  E.  Harwig, 

.  A.  E.  Killam. 

C.  A.  liichty, 
A.  Montsheimer. 
C.  W.  Vandergrlft^ 
H.  W.  Fletcher, 
F.  8.  Edinger, 
J.  B.  Sheldon. 
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TENTH  CONVENTION,  ST.  LO0IS,  MO.,  OCT.  16,  17.  AND  18,  1900L 

1. 


Methods  of  Sinking  Poondationa  for  Bridge  Piers  In 
Depth  of  Water  Twenty  Feet  and  0nder 


'  O.  W.  Andrews, 
C.  C.  Mallard, 
C.  A.  Licbty. 
C.  W.  Qooch. 
C.  S.  Thompson. 

,  D.  Robertson. 


Passenger  Platforms  at  Way  Stations,  Best  Material 
and  dost  of  Same 


'  J.  B.  Sheldon, 
John  I.  Banks, 
N.  H.  LaFountaln* 
'   L.  H.  Wheaton, 
Wm.  A.  Fort, 

.  A.  McNab. 


Blips  for  Ferry  Boats  Used  for  Transferring  Railway 
Cars 


4. 


Best  Method  of  Operating  Turn-tables  by  Power.... 


5. 


Auxiliary  Coaling  Stations;  Best  Design,  Capacity, 
and  Method  of  Handling  Coal 


6. 


Water  Stations;    Best    Material  for  Foundations, 
Tanks,  Substructure, Connections,  Capacity,  etc... 


7. 

Is  it  Best  for  Railroad  Companies  to  Erect  Their 
Own  Steel  Structures,  or  Let  the  Manufacturers 
Erect  ThemT 


8. 


The  Best  and  Most  Convenient  Outfit  Cars  for 
Bridge  Gangs,  and  Number  of  Men  Constituting 
a  Bridge  Gang 


John  D.  Isaacs, 
H.  D.  Cleaveland, 
J.  H.  Cummin, 
Charles  Carr, 
H.  Bettlnghonse, 
J.  T.  Carpenter 


r  F.  B.  Schall, 
J.  B.  Oreiner, 
B.  F.  Pickering, 

.  Onward  Bates. 


"  W.  A.  MoGonagle, 

G.  W.  Smith 

B.  Fisher, 

J.  P.  Snow, 

B.  F.  Bond, 
,  R.  B.  Tweedy. 


A.  S.  Markley, 
Charles  Carr, 
W.  O.  Eggleston, 
A.  J.  Austin 
A.  Shane. 


I 


O.  J.  Travis. 
F.  S.  Bdinger, 
A.  B.  Manning. 
James  Mclntyre, 
i.  A.  Zimmerman. 


I 


A.  W.  Merrick, 
S.  S.  Millener, 
Wm.  M.  Clark, 
A.  A.  Page, 
M.  F.  CahiU, 
W.  E.  Harwig, 
G.  O.  Lilly. 
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ELEVENTH  CONVENTION,  ATLANTA,  QA.,  OCT.  16.  16,  AND  17.  1901. 


1. 


Aaliliary  Coalincr  Stations;  Best  Desi^rnSt  Capacity. 


and  Metbod  of  Handling  Coal.    Bronght  forward    i  t  p  an^w 

B.  F.  Bond, 


from  1900. 


W.  A.  McOonagle, 
Q.  W.  Smith, 
E.  Fisher. 


R.  B.  Tweedy. 


2. 


Roof  Coverings,  First  Cost,  Life,   Efficiency,    and     f  S'  w^pt^/i 
Maintenance  Expenses  for  Various  Classes  of  Rail-    •{  y  a  ra^v  ' 
road  Buildings [  j.P.ln^^' 


?). 


A.  S.  Markley, 
F.  Price 

various  style*  In  Use i  gl^'a'Sito^' 

D.  W.  Lum. 


Mail  Cranes,  First  Cost,  Efficiency  and  Maintenance  of 


4. 


Best  Method  of  Protecting  Low  Overhead  Structures 
Over  Tracks  from  Gases  and  Blast  of  Locomotives. 


5. 


Wliat  has  been  the  Experience  in  the  Use  of  Con- 
crete Under  Bridge  Bedplates  and  Turn-tables  in 
Place  of  Pedestaf  Stones,  and  What  is  the  Best 
Form  and  Material  for  Bedplates  Under  Various 
Styles  of  Iron  Bridges? 

6. 


Q.  W.  Andrews, 

J .  S.  Lemond, 

C.  M.  Large, 

A.  H.  King, 

James  T.  Carpenter, 

E.  H.  R.  Green, 

A.  E.  KlUam. 


f  W.  A.  Rogers, 
;  Frank  W.  Tanner, 
1  George  J.  Bishop, 
;  J.  H.  Sarkley, 
I  A.  McNab, 
L  George  E.  Hanks. 


T.  M.  Strain, 
I  A.  W.  Merrick. 


Best  Design  and  Recent  Practice  in  Building  Railroad     J  Chas.  G.  Mallard , 

Track  Pile  Driver ;  A.  B.  Manning, 

W.  M.  Noon. 
I  W.  T.  Powell. 


7. 


Best  Material  and  Designs  for  Roundhouse 
Including  Drainage  and  Rail  Fastings 


Pits. 


8. 


'  ArthurMontEheimer, 
B.  M.  Gilchrist, 
J.  "W.  Taylor. 
James  Stannard, 
Onward  Bates. 


f  W.  O.  Eggleston, 
I  B.  P.  Peckerlng, 


Best  Materials  for  Wearing  Surface  of  Roadway  of    J  A.  B.  Sheldon, 

Highway  Bridge  Floors ;  C.P.Austin, 

Joseph  M.  Staten, 
O.  J.  Travis. 
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TWELFTH  CONVENTION.  MINNEAPOLIS,  MINN.,  OCT.  21  TO  S3,  IMt. 


Best  False  Work  for  RockT  Bottom  in  Rapid  Cur- 
rents  Where  Piles  Cannot  oe  Driven 


2, 


Should  Ties  of  Bridges  bd  Gained  so  as  to  Leave 


John  P.  Canty, 
H.  H.  B|rffle«ton« 
O.  D.  Kniebrew, 
F.  F.  Lloyd, 
A.  C.  Macy, 
J.  E.  Greiner. 


r  B.  H.  Beid, 
Onward  Bates, 
H.  D.  CleaveUnd, 


Rail  Without  Camher,  or  Should  Only  a  Portion  <  5l„;v^nnWmiirt 

J.  E.  Johnson, 
O.  W.  McGehee. 


of  Camber  Be  Taken  Out?< 


8. 


In  Case  One  Arm  of  an  Important  Metal  Drawbridge 
Over  a  Deep  Stream  Should  be  Wrecked.  What  is 
the  Most  Expeditious  Way  to  Bestore  Railway  and 
Water  Traffic? 


'  John  D.  Isaacs, 
P.  E.  Schall, 
Geo.  C.  Nutting, 
W.  M.  Noon, 
A.  McNab, 
Geo.  W.  Andrews. 


4. 


'  G.  W.  Smith, 

What  is  the  Best  Form  of  Traveler  to  Use  in  Erect-      9*  i-  S^l!'' 
ing  Steel  Railway  Bridges  of  Spans  up  to  Two  <  ^  xir  i^ukir 

Josaph  M.  Staten, 
F.  W.  Tanner. 


Hundred  FeetT. 


A.  O.  Cnnningham» 
Powers, 
Best  Method  of  Proteotinc  Solid  Steel   Floors  of  j  D.  W.  Lum. 

Bridges ]  Albert  C.  Keith, 

Austin, 
SchaU. 


f  A.  O.  Co 
Geo.  F. 
of  J  D.  W.  L 

i  Albei 
O.P. 

I  F.  E. 


«. 


Best  Plans  for  Small  Tool  Houses,  Including  Switch- 
men's and  Oar  Repairers'  Shanties,  and  Section,  < 
Tool,  and  Hand-oar  Houses 


7. 


Best  Praotioal  Sanitary  Arrangements  for  Small 
Stations  Where  There  Are  no  Water  or  Sewer 
Systems 


s. 


'  J.  B.  Sheldon, 
H.  E.  Holmes, 
W.  E.  Bell, 
Geo.  Mitchell* 
Ed.  Gagnon, 

.  C.  B.  Walton. 


J.  H.  Markley, 
F.  J.  Leavitt, 
Geo.  J.  Patterson, 
E.  B.  Ashby, 
T.  J.  Darracott» 
A.  W.  Merrick. 


Walter  G.  Berg, 
J.  A.  Dodson, 

Best  Method  of  Making  Annual  Inspection  of  Bridges  J  ? '..£*n."ii7JfJ^«i.»i»i«» 
and  Culverts,  and  Form  of  Report  to  be  Made..*...  ]  A^SiSSSSln, 

A.  Shane. 
I.  O.  Walker. 


Water  Filters,  or  Other  Methods  of  Purifying  Water 
forSngrine  iTse 


R.  O.  Sattley, 
J.  E.  Greiner, 
Ed.  M.  Gilchrist, 
Geo.  E.  Hanks, 
A.  B.  Manning, 
James  Rogers. 
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10. 

C.  C.  Biallard, 

B«(i€  \2e',hod  of  Storing  Fuel  Oil,  With  Appliances     i*  ®:  j®S£W 
for    '^applying   Locomotiyes,   Including    Plan  of  .  williim  CannlchaeL 
Watep.fifatipnsp  Showing  BelatlTe  Aprangementa  ]  ^!  m?  Clar™ 

I.  W.  Evans, 
E.  Fisher. 


wacer  siauons.  onowing 
of  Fuel  and  Water  Supply. 


11. 

What  Has  Been  the  Experience  in  the  Use  of  Con- 
crete 0nder  Bridge  Bed-plates  and  Turn-tables  in 
Place  of  Pedestal  Stones,  and  What  is  the  Best  •• 
Form  and  Material  for  Bed -plates  Under  Various 
Styles  of  Iron  Bridget 


Walter  A.  Rogers, 

A.  Minster, 

L.  F.  Goodale, 

E.  H.  B.  Green, 

J.  C.  Haln, 

E.  P  Hawkins. 


THIBTBENTH   CONVENTION,  QUEBEC,  CANADA,  OCT.  20  TO  22,  190S 


1. 


What  is  the  Best  Form  of  Traveler  to  Use  in  Erect- 
ing Steel  Bailway  Bridges  of  Spans  up  to  200  Feet 


O.  W.  Smith, 
Moses  Burpee, 
Geo.  J.  Bishop, 

Cunningham, 

Hsin, 

Stem. 


..  i  A.O.  C 
J.C.H 
I  I.  P.  SI 


2. 


What  Has  Been  the  Experience  in  Use  of  Concrete 
Under  Bridge  Bed -plates  and  Turn-tables  in  Place 
of  Pedestal  Stones,  and  What  is  the  Best  Form  and 
Material  for  Bed -plates  Under  Various  Styles  of 
Iron  Bridges  (Continued  from  1902) 


O.  F.  Loweth, 
T.  M.  Strain, 
J.  E.  Johnson, 
A.  Minster, 
D.  W.  Lum, 
J.  P.  Snow. 


J.  B.Sheldon, 
Best  Methods  of  Caring  for  Trestles  While  Being  1  H.  D.  Cleaveland, 

milArt. "S    A-J.Hftrt. 


FiUed. 


A.  H.  King, 
Ido 


A.J.  Hart, 
F.  Ingalls, 
.  J.  S.  Lemond. 


4. 


Best  Forms  of  Construction  for  Engine  Houses. 


A.  W.  Merrick, 
L.  H.  Wheaton, 

B.  L.  Heflin, 

C.  W.  Kelley, 
C.  C.  Mallard, 
A.  B.  Manning. 


6. 


Best  Methods  of  Filling  Ice  Houses  and  Conyeylng 
Ice  to  Befrigerator  Cars 


'  J.  T.  Carpenter, 

F.  L.  Burrell, 
John  P.  Canty, 
A.  McNab, 
C.  M.  Large, 

G.  Larson. 


Best  Methods  of  Filling  Track  Water  Tanks  Auto- 
matically  • •• • 


E.  B.  Ashby. 
Willard  Beaiham, 
O.  H.  Miller, 
Thomas  S.  Leaka, 

F.  E.  Schall, 
L.  F.  Price. 


266 


». 


steam  Hammers  Versus  Drop  Hammers  for  Pile- 
drivers , 


O.  J.  Travis, 

R.  H.  Reld, 

N.  H.  LaFountain, 

Frank  J.  Leavltt, 

O.  O.  Lilly. 

H.  Bettlnghouse. 


8. 


John  D.  Isaacs, 
W.  A.  McQonagle, 

Best  Form  of  Constractlon  for  Docks  and  Wharves.,  i  Q^j'^mp"**'^'*' 

R.'  B.  Tweedy, 
Q.  F.  Powers. 


9. 


Best  Record  Forms  for  Baildlngs,  Water  Tanks,  etc.  << 


r  B.  J.  Sweatt. 

B.  F.  Pickering, 

A.  Shane, 

I.  O.  Walker, 

J.  F.  White, 
.  William  E.  Harwig. 


10. 


Best  Freight  and  Ronndhoase  Doors,  and  Fittings 
for  the  Same 


John  I.  Banks, 
James  Mclntyre, 
R.  K.  Ross, 
Bd.  Gilchrist, 
QeOrge  W.  welker. 


U. 


Bent  Methods  for  Preserving  Timber  and  Piles  in 
Stnictares 


Wm.  F.  Steffens. 
John  D.  Isaacs, 
Geo.  A.  Moantala* 
E.  Loaghery, 
C.  C.  Witt, 
B.  F.  Bond. 


12. 


Best  Methods  of  Protecting  Low  Overhead  Stmc- 
tures  Over  Tracks  from  Gases  and  Blast  of  Loco- 
motives  


B.  W.  Guppy, 
Orosvenor  Aldrlch, 
F.  F.  Lloyd, 
Robert  J.  Bruce, 
Wm.  M.  Clark, 
J.  8.  Berry. 
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FOURTEENTH  CONVENTION,  CHICAGO,  ILL.,  OCTOBER  18  TO  20,  1904. 


'  H.  Rettinghouse, 
W.  A.  McGonagle, 
A.  A.  Pftiro 
Gonstrnctlon  and  Maintenance  of  Docks  and  Wharves.  \  J.  S.Browne. 

W.  M.  Noon, 


L.  J.  Anderson, 
L  L.  D.  Smith. 


2. 


Relative  Value  of  Concrete  and  Timber  Piles. 


r  W.  H.  Plnley, 
J.  C.  Hain, 
W.  A.  Rogers, 
D.  W.  Lam. 
W.  B.  Dawlev, 
L.  F.  Goodaie. 

8. 

r  C.  W.  Uichej, 
A.  O.  Ganningham, 
Concrete  Building  Construction,  Including  Platforms.  •{  0.  F.  Loweth, 

G.  A.  Wright, 
elius. 


4. 


Anchors  for  Plows  and  Derricks 


,  F.  P.  Gutel 


R.  J.  Arey, 
A.  J.  Ross, 
E.  Loughery, 
M.  Bishop. 


Methods  of  Repairing  Roofs  of  Various  Kinds. 


'  J.  N.  Pen  well, 
A.  W.  Merrick, 
,    G.  C.  Larson, 
H.W.Phillips, 
O.  F.  Flint, 

.  Floyd  Ingram. 


6. 


'  J.  O.  Thorn, 

B.  J.  Sweatt, 

Methods  of  Watering  Stock  in  Transit {  F.  O.  Draper, 


F.  InsniUs, 
F.  L.Park. 


7. 


'  J.  P.  Canty, 

Protection  of  Water  Tanks  and  Water  Pipes  from    I  ^'  ?Jl5?;:^ 
Action  of  Frost Ui  rX'?4'lI. 

.  K.  J.  C.  Zinck. 
8. 


Recent  Practice  in  Coffer  Dam  Work. 


'  W.  F.  Steffens, 

F.  E.  Schall, 
<  G.  J.  Klumpp, 

R.  H.  Reid, 
.  Wm.  Kleefeld,  Jr. 


17 
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STANDING  COMMITTBE8.— FOUBTBBNTH  CONVENTION. 


F.  B.  Bdiniirer. 

W.  M.  CUrk, 

Pile  and  Frame  Trestle  Bridges •{  I.  F.  Stem. 

I  W.  B.  Alexander. 
{  J.  C.  Taylor. 


f 


H.  H.  Eggleston, 
J.  P.  Snow, 

Steel  Bridges ^  0.  H.Oartlldge, 

H.  M.  Trippe. 
J.  W.  Lantiy. 


1 


Baildings. 


'  E.  Da  Bois  Brown, 
W.  A.  Pettis. 
W.  C.  Halsey. 
T.  8.  Leake. 


Docks  and  Wharves <  John  I.  Banks, 

K.  S.  Hull. 
A.  McDonald. 


r  E.  Angst. 
j  W.J.Meilor, 

... 


Water  Sapply. 


B.  M.  Hudson. 
F.J.Leayitt, 
D.  C.  Zook. 
Charles  Carr. 
.  J.  H.  Howe. 


6. 


Geo.  W.  Andrews. 

""I"™*-""" '• ■!  ^^:i!'i^'' 

H.  A.  Homing. 


7. 


Fences,  Crossings  and  Cattle  Guards 


8. 


C.  8.  Corrlgan, 
C.  F.  King, 
J.  8.  Berry. 
Walter  Hnrst, 
Burton  Marye. 


F.  D.  Beat. 
J.  F.  Parker, 

Preservatives  for  Wood  and  Metals {  E.  Fisher, 

J.  C.  Beye. 

C-  A.  Thanheiser. 


1 


9. 
Coaling  Stations  and  Cinder  Pits < 

10. 


W.  B.  Causey, 
B.  M.  Drake, 
J.  W.  MoOormack, 
^  Willard  Beaham. 


.  H.  M.  Henson, 

Records  and  Accounts \  §d?GaM<Su* 

B.  it.  Fioren. 
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FIFTEENTH  CONVENTION,  PITTSBUBQ,  PA.,  OOTOBER  17  TO  19,  190S. 


1. 


Oonorete  Brtdges,  Arohes  and  Sabways. 


< 


'  N.  H.  LaFoantain, 
R.  H.  Beid, 
G.  E.  Hanks, 
A.  8.  Markley, 
H.  D.  Oleayeland, 

,  M.  Burpee. 


2. 


Experience  and  Use  of  Concrete  and  Timber  Piles. 


W.  H.  Flnley. 
E.  N.  Layfield, 
W.  8.  Dawley, 
L.  D.  Smith. 


8. 


Concrete  Boilding  Construction. 


1 


C.  W.  Riohey. 
W.  W.  Perry, 
Charles  Carr, 
R.  P.  Mills, 
W.  B.  Tearanoe, 
R.  L.  Heflln. 


4. 


Method  of  Watering  Stock  in  Transit. 


f  J.  N.  Penwell, 
U.  A.  Horn, 
M.  R.  WlUiams, 
C.  F.  King, 
Q.  F,  Powers, 

,  J.  C.  Taylor. 


Recent  Practice  in  Coffer  Dam  Work. 


'  W.  F.  Steffens, 
,   G.  Aldrich, 
W.  A.  Fort, 
.  E.  P.  Hawkins. 


Modem  Coaling  Stations  and  Cinder  Pits. 


1 


J.  8.  Browne, 

F.  B.  Scheets. 
D.  W.  Lum, 

G.  H.  Soles, 
F.  P.  Outelins. 


7. 


Bumping  Blocks  for  Passenger  and  Freight  Use. 


A.'B.  Klllam. 
Thos.  8.  Leake, 
F.  L.  Burrell, 
J.  M.  Btaten, 
A.  B.  Hubbard. 
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COMMITTEES  ON  STANDING  SUBJECTS.— FIFTEENTH  CONVENTION. 

1. 

f  J.  P.  Canty, 
I  K.S.Hull, 

Pile  and  Frame  Trestle  Brideres <  J.  E.  Johnson, 

I  W.  O.  Bggleston, 
L  H.  F.  Morrill. 


2. 


Steel  Bridfres - 


'  A.  O.  Cunningham 
W.  H.  Wilkinson, 
J.  P.  Snow, 
W.  M.  Kleefeld. 
F.  E.  Schall. 


3. 


Build  infTS. 


f  W.B.  Causey. 
F.  Ingram. 
Walter  Burst, 
J.  M.Caldwell. 


f  B.  M.  Hudson, 
H.  Bettinghouse, 

WaterSupply <,  M.  Binev. 

J.  L.  Talbott, 

L  M.  Bishop. 


Fire  Protection 


'  Geo.  W.  Andrews, 
B.  A.  Nlokerson, 
W.  H.  Keene, 

t  D.  C.  Zook. 


A.  Findley, 
J.  Hartley, 

Fences,  Road  Crossings  and  Cattle  Guard  m <{  A.  McDonald, 

Geo.  J.  Patterson, 
M.  P.  Tucker. 


(  F.  D.  Beal, 

Preservatives  for  Wood  and  Metals i  §*  g',^^^* 

W.  A.  McOonagle. 


8. 

^  R.  C.  Sattley. 

Records  and  Accounts <  jkL^8U?nna^^ 

J.  C.  Beye. 


r 

i 
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SIXTEENTH  OONVENTION,  BOSTON.  MASS.,  OCTOBER  16  TO  18.  1906. 


I. 


Experience  in  Concrete  BridsT^Sf  Arches  and  Sub- 
ways  


2. 


Concrete  Building  Construction 


W.  H.  Finley, 
McOlellan  Bishop, 
W.  B.  Causey, 
R.  C.  Sattley. 


A.  O.  Cnnning^ham, 

B.  R.  Leffler. 
T.J.  Piillem, 
M.  Riney. 


8. 

Experience  as  to  Expansion  and  Contraction  of  Con-  ! 
Crete  Walls,  either  Reinforced  or  Plain  Concrete.. .  | 

4. 

Action  of  Sea  Water  on  Concrete.   A.  Concrete  Made 
in  Air  and  Sunlc  into  Sea  Water.   B.  Concrete    De-  < 
posited  direct  into  Sea  Water  


A.  8.  Markley. 
W.  A.  Rosrera. 
R.  H.  Reid. 
P.  J.  O'Neil. 


Grosvenor  Aid  rich, 
Wiliard  A.  Pettis, 
George  W.  Andrews, 
John  E.  Barrett. 


5. 


Recent  Experience  in  the  Use  of  Wooden  and  Asbes-  ^ 
tos  Smoke  Jacks  for  Engine  Houses 


6. 


Combination  Fastenings  and  Locks  for  Rolling  and 
Sliding  Doors  on  Freight  Houses  and  other  Build-  < 


ingH. 


J.  H.  Cummin. 
M.  J.  Flynn, 
A.  F.  Miller, 
D.  L.  McKee. 


C.  A.  Lichtv, 
H.  Rettingnouse, 
John  L.  Talbott, 
W.  T.  Powell. 


7. 


Construction  of  Towers  and  Guides  for  Lights  on  ^ 
Drawbridges 


8. 


Recent  Experience  in  Protecting  Steel  Railroad 
Bridges  against  the  Action  of  Salt  Brine  from  Re- 
frigerator Cars 


John  N.  Penwell, 
Flojd  Ingram, 
George  w.  Rear, 
G.  J.  Klumpp. 


R.  P.  Mills, 
A.  Montzheimer, 
Walter  G.  Berg, 
P.  O.  Draper, 
Charles  Carr. 
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COMMITTEES  ON  STANDING  SUBJECTS. -SIXTEENTH  CONVENTION. 


1. 


Pile  and  Frame  Trestle  Bridges. 


8. 


Water  Supply. 


8. 


Fire  Protection. 


'  W.  B.  Smith, 
J.  S.  Berry, 
John  O.  Beye, 
B.  B.  Floren. 


'  C.  E.  Thomas, 
j  J.  M.  Caldwell, 
]  B.  P.  Bond. 
^  A.  C.  Blake. 


Wm.  C.  Carmichael, 
D.  A.  Shope, 
'   A.  Shane, 
,  S.  F.  Clapp. 


Fences,  Road  Crossinflrs  and  Cattle  Guards. 


5. 


Preservatives  for  Wood  and  Metals*. 


'  W.  M.  Noon, 

.   A.  MoNab, 
W.  A.  Fort, 
.  F.  W.  Tanner. 


'  J.  F.  Parker, 
R.  J.  Arey. 
James  Fraser, 
J.S.  Lemond, 

^  R.  J.  Bruce. 


CONSTITUTION. 


ARTICLE  1. 

Section  1.  This  Association  is  known  as  the  "Association  of 
Railway  Superintendents  of  Brlds^es  and  Buildings." 

ARTICLE  II. 

OBJECT. 

Section  1.  The  ohject  of  this  Association  shall  he  the  mutual 
advancement  of  its  memhers,  hy  the  acquirement  of  more  perfect 
knowledge  in  the  construction,  maintenance,  and  repair  of  rail- 
road bridges  and  buildings,  as  well  as  all  other  matters  entrusted 
to  the  care  of  superintendents  of  bridges  and  buildings,  by  com- 
mon discussion,  interchange  of  ideas,  reports,  and  investigations 
of  its  members. 

ARTICLE  III. 

MEMBEBSHIF. 

Section  1.  Any  person  at  the  head  of  a  bridge  and  building 
department  on  any  railroad,  or  a  division  or  subdivision,  and  to 
include  assistant  superintendent  and  general  foreman  of  any  rail- 
road, shall  be  eligible  to  membership  in  this  Association  upon 
application  to  the  secretary  and  the  payment  of  |3.00  membership 
fee  and  |2.00  for  one  year's  dues,  membership  to  continue  ui\til 
written  resignation  is  received  by  the  secretary,  unless  member 
has  been  previously  expelled. 

Sec.  2.  Any  member  guilty  of  dishonorable  conduct,  or  con- 
duct unbecoming  a  railroad  official  and  member  of  this  Associa- 
tion, or  who  shall  refuse  to  obey  the  chairman,  or  rules  of  this 
Association,  may  be  expelled  by  a  two- thirds  vote  of  the  members 
present. 

Sec.  3.  Any  member  elected  a  Life  Member  of  this  Association^ 
shall  have  all  of  the  privileges  of  an  active  member,  but  shall  not 
he  required  to  pay  annual  dues. 

ARTICLE  IV. 

OFFICERS. 

Section  1.  The  officers  of  this  Association  shall  be  a  president, 
four  vice-presidents,  a  secretary,  a  treasurer,  and  six  executive 
members.  The  executive  members,  togethei  with  the  president, 
secretary,  and  treasurer,  shall  constitute  the  Executive  Com- 
mittee. 
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All  Past-Presidents  of  this  Association,  who  continue  to  be 
members,  shall  be  entitled  to  be  present  at  all  meetings  of  the 
Executive  Committee,  of  which  meetings  they  shall  receive  due 
notice,  and  be  permitted  to  discuss  all  questions  coming  before 
the  Executive  Committee  and  to  aid  said  committee  by  their  ad- 
vice and  counsel;  but,  said  Fast-Presidents  shall  not  have  a  right 
to  vote,  nor  shall  their  presence  be  requisite  in  order  to  constitute 
a  quorum. 

ARTICLE  V. 

DUTIES  OF  OFFICERS. 

Section  1.  The  duties  of  officers  shall  be  such  as  prescribed  by 
by-laws,  as  pertain  to  officers  of  like  character,  general,  or  may 
be  assigned  them  by  the  Executive  Committee. 

ARTICLE  VI. 

EXECUTIVE   COMMITTEE. 

Section  1.  The  Executive  Committee  shall  exercise  a  general 
supervision  over  the  financial  and  other  interests  of  the  Asso- 
ciation, assess  the  amount  of  annual  and  other  dues,  call,  prepare 
for,  and  conduct  generiM  or  special  meetings,  make  all  necessary 
purchases  and  contracts  required  to  conduct  the  general  business 
of  the  Association,  but  shall  not  have  power  to  render  the  Asso- 
ciation liable  for  any  debt  beyond  the  amount  then  in  the  treas- 
urer's hands  not  subject  to  other  prior  liabilities.  All  appropria- 
tions for  special  purposes  must  be  acted  upon  at  a  regular  meet- 
ing of  the  Association. 

Sec.  2.  The  Executive  Committee  shall  report  the  proceedings 
of  its  meetings,  making  such  reports  accessible  to  members;  It 
shall  publish  the  proceedings  of  all  meetings  of  the  Association, 
subject  to  the  approval  of  the  Association. 

Sec  3.  Two-thirds  of  the  members  of  the  Executive  Committee 
may  call  special  meetings,  sixty  days'  notice  being  given  members 
by  mail. 

Sec  4.  Five  members  of  the  Executive  Committee  shall  con- 
stitute a  quorum  for  the  transaction  of  business. 

ARTICLE  VII. 
election  of  officers  and  TEX  ire  of  office. 

Section  1.  The  officers,  excepting  as  otherwise  provided,  shall 
be  elected  at  the  regular  meeting  of  the  Association,  held  on 
third  Tuesday  in  October  of  each  year,  and  the  election  shall  not 
be  postponed  except  by  unanimous  consent. 

president  and  treasurer. 

Sec  2.  The  president  and  treasurer  shall  be  elected  by  ballot 
by  a  majority  of  votes  cast,  and  shall  hold  office  for  one  year,  or 
until  successors  are  elected. 
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VICE-PBESI0ENT8    AND    EXKCUTIVE    MEMBEBS. 

Sec.  3.  The  vice-presidents  shall  hold  office  for  one  year  and 
executive  members  for  two  years,  four  vice-presidents,  and  three 
executive  members  to  be  elected  each  year;  provided,  however, 
that  three  of  the  executive  members  be  appointed  by  the  president 
at  the  adoption  of  this  constitution.  All  officers  herein  named  to 
hold  office  until  successors  are  chosen  at  next  annual  meeting. 

Sec.  4.  In  the  election  of  vice-presidents,  each  one  shall  be 
elected  by  a  majority  vote.  Executive  members  will  be  elected 
in  the  same  way,  all  voting  to  be  by  written  ballots. 

secretary. 

Sec.  5.  A  secretary  shall  be  elected  by  a  majority  of  the  votes 
of  the  members  present  at  the  annual  meeting.  The  term  of  office 
of  the  secretary  shall  be  for  one  year,  unless  terminated  sooner 
by  action  of  the  Executive  Committee,  two-thirds  of  whom  may 
remove  the  secretary  at  any  time.  His  compensation  shall  be 
fixed  by  a  majority  of  the  Executive  Committee.  The  secretary 
shall  also  be  secretary  of  the  Executive  Committee. 

TREASURER. 

Sec.  6.  The  treasurer  shall  be  required  to  give  bond  in  an 
amount  to  be  fixed  by  the  majority  of  the  Executive  Committee. 

ARTICLE  VIII. 

COM^kllTTEES. 

Section  1.  At  the  first  session  of  the  annual  meeting  the  presi- 
dent shall  appoint  a  committee  of  three  members,  not  then  officers 
of  the  Association,  who  shall  send  names  of  nominees  for  officers 
of  the  Association  for  the  ensuing  year  to  the  secretary,  before 
the  election  of  officers  is  in  order,  and  the  names  shall  be  an- 
nounced as  soon  as  received.  The  election  shall  not  be  held  until 
the  day  after  announcement,  except  by  unanimous  consent.  NoUi- 
Ing  in  this  section  shall  be  construed  to  prevent  any  members 
from  making  nominations. 

AUDITI.XG    committee. 

Sec.  2.  At  the  first  session  of  each  annual  meeting  there  shall 
be  appointed  by  the  president  an  auditing  committee  of  three 
members,  not  officers  of  the  Association,  whose  duty  it  shall  be  to 
examine  the  accounts  and  vouchers  of  the  treasurer  and  certify 
as  to  the  correctness  of  his  accounts.  Acceptance  of  this  com- 
mittee's report  will  be  regarded  as  the  discharge  of  the  com- 
mittee. 

committees  on  subjects  for  discussion. 

Sec.  3.  At  the  annual  meeting  there  shall  be  appointed  by  the 
president  a  committee,  whose  duty  It  shall  be  to  prepare  and 
report  subjects  for  discussion  and  investigation  at  the  next  annual 
meeting.     If  subjects  are  approved  by  the  Association,  the  presi- 
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dent  shall  appoint  a  committee  to  report  on  them.  It  shall  be 
the  duty  of  the  committee  to  receive  from  members  questions  for 
discussion  during  the  time  set  apart  for  that  purpose.  This  com- 
mittee shall  be  the  judge  of  whether  such  questions  are  suitable 
ones  for  discussion,  and  If  so,  report  them  to  the  Association. 

COMMITTEES    ON    INVESTIGATION. 

Sec.  4.  When  the  committee  on  subjects  has  reported  and  the 
Association  approved  of  the  same,  the  president  shall  appoint 
special  committees  to  investigate  and  report  on  said  subjects  and 
he  may  appoint  a  special  committee  to  investigate  and  report  on 
any  subject  which  a  majority  of  members  present  may  approve  of. 

ARTICLE    IX. 

ANNUAL    DUES. 

Section  1.  Every  member  shall  pay  to  the  treasurer  three  dol- 
lars membership  fee,  and  shall  also  pay  two  dollars  per  year  In 
advance  to  defray  the  necessary  expenses  of  the  Association.  No 
member  being  one  year  in  arrears  for  dues  will  be  entitled  to 
vote  at  any  election,  and  any  member  one  year  in  arrears  may  be 
stricken  from  the  list  of  members  at  the  discretion  of  the  Execu- 
tive Committee. 

ARTICLE   X. 

AMENDMENTS. 

Section  1.  This  constitution  may  be  amended  at  any  regular 
meeting  by  a  two-thirds  vote  of  members  present,  provided  that 
a  written  notice  of  the  proposed  amendment  has  been  given  at 
least  ninety  days  previous  to  said  regular  meeting. 


BY-LAWS. 

TIME  OF   MEETING. 

1.  The  regular  meeting  of  this  Association  shall  be  held  annu- 
ally on  the  third  Tuesday  in  October. 

HOUR  OF    MEETING. 

2.  The  regular  hour  of  meeting  shall  be  at  10  o'clock  a.  m. 

PLACE  OF    MEETING. 

3.  The  cities  or  places  for  holding  the  annual  convention  may 
be  proposed  at  any  regular  meeting  of  the  Association  before  the 
final  adjournment.  The  places  proposed  shall  be  submitted  to  a 
ballot  vote  of  the  members  of  the  Association,  the  city  or  place 
receiving  a  majority  of  all  the  votes  cast  to  be  declared  the  place 
of  the  next  annbal  meeting;  but  if  no  place  received  a  majority 
of  all  votes,  then  the  place  receiving  the  lowest  number  of  votes 
shall  be  dropped  on  ekoh  subsequent  ballot  until  a  place  is  chosen. 
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QUOBUM. 

4.  At  the  regular  meeting  of  the  Association,  fifteen  or  more 
members  shall  constitute  a  quorum. 

OBDEB  OF  BUSINESS. 

5.  1st— Calling  of  roll. 

2d — Reading  minutes  of  last  meeting. 

3d —  Admission  of  new  members. 

4th — President's  address. 

5th — Reports  of  secretary  and  treasurer. 

6th — Payment  of  annual  dues. 

7th — ^Appointment  of  committees. 

8th — Reports  of  committees. 

9th — Unfinished  business. 
10th — New  business. 
11th — Reading  and  discussion  of  questions  propounded  by 

members. 
12th — Miscellaneous  business. 
13th — Election  of  officers. 
14  th — Adjournment. 

DUTIES  OF  OFFIOEBS. 

6.  It  shall  be  the  duty  of  the  president  to  call  the  meeting  to 
order  at  the  appointed  time;  to  preside  at  all  meetings;  to  an- 
nounce the  business  before  the  Association,  and  to  decide  all 
questions  of  order  and  sign  all  orders  drawn  on  the  treasurer. 

7.  It  shall  be  the  duty  of  the  vice-presidents,  in  the  absence  of 
the  president,  to  preside  at  all  meetings  of  the  Association,  in 
their  order  named. 

8.  It  shall  be  the  duty  of  the  secretary  to  keep  a  correct  record 
of  proceedings  of  all  meetings  of  this  Association;  to  keep  correct 
all  accounts  between  this  Association  and  its  members;  collect 
all  moneys  due  the  Association,  and  pay  the  same  over  to  the 
treasurer  and  take  his  receipt  therefor,  and  to  perform  such  other 
duties  as  the  Association  may  require. 

9.  It  shall  be  the  duty  of  the  treasurer  to  receive  and  receipt 
to  the  secretary  for  all  moneys  received  from  him,  and  pay  all 
orders  authorized  by  the  Association. 

DECISIONS. 

10.  The  votes  of  a  majority  of  members  present  shall  decide  any 
question,  motion,  or  resolution  which  shall  be  brought  before  the 
Association,  unless  otherwise  provided. 

DISCUSSIONS. 

11.  All  discussions  shall  be  governed  by  Roberts'  Rules  of 
Order. 


DIRECTORY  OF  MEMBERS. 


ASSOCIATION  OF  RAILWAY  SUPERINTENDENTS  OF 

BRIDGES  AND   BUILDINGS. 
OCTOBER,  1906. 

A 

Aldrich,  Grosvenok,  N.  Y.,  N.  H.  &  H.  R.  R.,  Readville,  Mass. 

Alexander,  W.  E.,  Bangor  &  Aroostook  Railroad,  Houlton,  Me. 

Amos,  Alexander,  Minn.,  St.  P.  &  S.   Ste.  M.  Ry.,  Minneapolis, 
Minn. 

Anderson,  J.  W.,  Cln.,  Hnmilton  &  Dayton  Ry.,  Chillicothe,  Ohio. 

Anderson,  L.  J.,  C.  &  N.  W.  Ry.,  Escanaba,  Mich. 

Andrews,  Geo.  W.,  Asst.  Engr.  M.  of  W.,  B.  &  O.  R.  R.,  B.  &  O. 
Building,  Baltimore,  Md. 

Andrkws,  O.  H.,  St.  Jo.  &  G.  I.  Ry.,  St.  Joseph,  Mo. 

Angst,  R.,  Chief  Engr.,  Duluth  &  Iron  Range  R.  R.,  Duluth,  Minn. 

Arey,  Ralph  J.,  Asst.  Engr.,  A.,  T.  &  S.  F.  Ry.    (Coast  Lines), 
Williams,  Ariz. 

AsiiBY,  E.  B.,  Engr.  M.  of  W.,  L.  V.  R.  R.,  So.  Bethlehem,  Pa. 

Austin,  Cyris  P.,  Boston  &  Maine  R.  R.,  Medford,  Mass. 

B 

Bailey,  F.  W.,  M.,  K.  &  T.  Ry.,  Denison.  Tex. 

Bailey,  S.  D.,  Michigan  Central  R.  R.,  Detroit,  Mich. 

Ball,  Edgar  E.,  Asst.  Engr.,  A..  T.  &  S.  F.  Ry.   (Coast  Lines), 
Williams,  Ariz. 

Banks,  John  I.,  Tide  Water  R.  R.,  913  12th  St.,  Norfolk,  Va. 

B.ARRETT,  E.  K.,  Fla.  E.  Coast  Ry.,  St.  Augustine,  Fla. 

Barrett,  John  E.,  Supt.  Track  and  B.  &  B.,  L.  &  H.  R.  Ry.,  War- 
wick, N.  Y. 

Bassett,  H.  W.,  Pacific  Coast  Co.,  Seattle,  Wash. 

Bates,  Onward,  C.  E.,  Ellsworth  Building,  355  Dearborn  St.,  Chi- 
cago, 111. 
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Battey,  Charles  C,  Boston  &  Maine  R.  R.,  Concord,  N.  H. 

Beahax,  WiLLARD,  Asst.  EngF.,  L.  S.  &  M.  S.  Ry.,  Cleveland,  Ohio. 

Beal,  F.  D.,  Pacific  Creosoting  Co.,  Seattle,  WaHh. 

Beax,  C.  C,  111.  Cent.  R.  R.,  Freeport,  111. 

Beckman,  B.   F.,  Engr.  M.  of  W.,  Ft.  Smith  &  Western  R.  R., 

Fort  Smith,  Ark. 
Bell,  W.  B.,  Plant  System,  Thomasville,  Ga. 
Bender,  H.,  Wis.  Cent.  Ry.,  Fond  du  Lac,  Wis. 
Berg,  Waltkr  G..  Chief  Engr.,  Lehigh  Valley  R.  R.,  261  West  52d 

St.,  New  York  City. 

Berry,  J.  S.,  St.  Louis  Southwestern  Ry.,  Tyler,  Tex. 

Bebry,  William,  San  Antonio  &  Aransas  Pass  Ry.,  Yoakum,  Tex. 

Beyk,  John  C,  Res.  Engr.,  Union  Pacific  R.  R.,  Cor.  12th  &  Libr 
erty  Sts.,  Kansas  City,  Mo. 

Bishop.  Georcie  J.,  Kansas  City,  Mo. 

Bisiiob,  McClellan,  C.  R.  L  &  P.  Ry..  Okla  Div.,  Chickasha,  L  T. 

Biss,  C.  H..  Engr.,  New  Zealand  Govt.  Rys.,  Auckland,  New  Zea- 
land. 
Blake,  Alex.  C,  Wabash  R.  R..  Moberly,  Mo. 

Bond,  B.  F.,  Chief  Engr.,  Jacksonville  &  St.  Louis  Ry.,  Jackson- 
ville, 111. 

Boutin,  Samuel.  St.  L.  &  S.  F.  R.  R..  Cape  Girardeau,  Mo. 

Bowman,  Austin  Lord,  Bridge  Engr.,  C.  R.  R.  of  N.  J.,  29  Broad- 
way, N.  Y.  City. 

Briqos.  B.  a.,  C.  S.  &  Cripple  Creek  District  Ry.,  Cripple  Creek, 
Col, 

Bright,  J.  S.,  Jr.,  Asst.  Engr.,  347  8th  St.,  San  Bernardino,  Cal. 

Brown,  Ebenezer,  G.  T.  Ry.,  Allandale,  Ont. 

Brown,  Edward  D.  B.,  C.  E.,  Fairbanks,  Morse  ft  Co.,  Chicago,  111. 

Brown,  J.  B.,  K.  C.  C.  ft  S.  Ry.,  Clinton,  Mo. 

Browne,  J.  S.,  Div.  Engr.,  N.  Y..  N.  H.  ft  H.  R.  R.,  Providence, 
R.  I. 

Bruce,  Robert  J.,  Mo.  Pac.  Ry.,  807  Mo.  Pac.  Bldg.,  St.  Louis,  Mo. 

Burnett,  James,  Engr.,  Govt.  Rys.,  Wellington,  New  Zealand. 

Burpee,  Moses,  Chief  Engr.,  Bangor  ft  Aroostook  R.  R.,  Houlton, 
Me. 

Burpee,  T.  C,  Engr.  M.  of  W.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Burrell,  F.  L.,  C.  ft  N.  W.  Ry.,  Fremont,  Neb. 
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Caldwell,  J.  M.,  Chicago,  Ind.  &  Louisyille  R.  R.,  Lafayette,  Ind. 

Canty,  John  P.,  Pltchburg  Div.,  B.  &  M.  R.  R.,  Fltchburg,  Mass. 

Cabman,  Fbank  V.,  So.  Pac.  Co.,  West  Oakland,  Cal. 

Cabmichael,  William,  C,  R.  I  &  P.  Ry.,  El  Reno,  Okla. 

Cabpenteb,  James  T.,  St.  Louis  Div.,  Southern  Ry.,  Princeton,  Ind. 

Cabb,  Chableb,  Michigan  Central  R.  R.,  Jackson,  Mich. 

Cabson,  D.  J.,  B.  R.  St  P.  R.  R.,  DuBois,  Pa. 

Causey,  T.  A.,  Lacygne,  Linn  County,  Kan. 

Causey,  W.  B.,  Engr.  M.  of  W.,  Chicago  it  Alton  Ry.,  Blooming- 
ton,  111. 

Claff,  S.  F.,  G.  C.  a  S.  F.  Ry.,  Temple,  Tex. 

Clabk,  Wm.  M.,  B.  k  O.  R.  R.,  Youngstown,  O. 

Cleaveland,  H.  D.,  Bessemer  ft  Lake  Erie  R.  R.,  Greenville,  Pa. 

Clough,  Fbank  M.,  A.,  T.  St  S.  F.  Ry.,  San  Marcial,  N.  M. 

Cole,  J.  B.,  Cent.  Vt  R.  R.,  St  Albans,  Vt 

CoLLiEB,  W.  R.,  St.  L.,  I.  M.  &  S.  R.  R.,  Chester,  111. 

Coombs,  R.  D.,  Bridge  Engr.,  Bangor  &  Aroostook  R.  R.,  Houlton, 
Me. 

CoBBioAN,  C.  S.,  Res.  Engr.,  G.  H.  &  H.  S.  A.  Ry.,  San  Antonio, 
Tex. 

Cummin,  Joseph  H.,  Long  Island  R.  R.,  Jamaica,  N.  \. 

Cunningham,  A.  O.,  Chief  Engr.,  Wabash  R.  R.,  St  Louis,  Mo. 

CuBTiN,  Wm.,  C.  &  N.  W.  Ry.,  Boone,  la. 

D 

Danes,  William  S.,  Engr.  M.  of  W.,  Wabash  R.  R.,  102  Ewiag  St, 
Peru,  Ind. 

Davis,  Chables  Henby,  Engr.,  Barclay  R.  R.,  25  Broad  St.,  N.  Y. 
City. 

Dawley,  W.  S.,  Chief  Engr.,  C.  &  E.  I.  R.  R.,  Chicago,  111. 

Desilets,  L.  p.,  C.  G.  W.  Ry.,  Des  Moines,  la. 

Doucet,  a.  E.,  Chief  Engr.,  Q.  &  L.  St  John  Ry.,  Quebec. 

Dbake,  R.  M.,  Res.  Engr.,  Southern  Pacific  Co.,  3d  and  Townsend 
Sts.,  San  Francisco,  Cal. 

Dbafeb,  F.  0.,  Illinois  Central  R.  R.,  Chicago,  III. 

Dwyeb,  Wm.  a.,  432  Pearl  St.,  Buffalo,  N.  Y. 
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B 

Edinqeb,  Fred  S.,  Engr.,  334  Crosby  Building,  San  Francisco,  CaL 

Eggleston,  H.  H.,  Chicago  &  Alton  Ry.,  Bloomington,  111. 
Bggleston,  William  O.,  Erie  R.  R.,  93  Ist  St.,  Huntington,  Ind. 

F 

Fake,  C.  H.,  Chief  Engr.,  Miss.,  R.  &  B.  T.  R.  R.,  Bonne  Terre, 

Mo. 
FiNDLEY,  A.,  G.  T.  Ry.,  Montreal,  Canada. 
FiNLEY,  W.  H.,  Asst.  Chief  Engr.,  C.  &  N.  W.  Ry.,  Chicago,  111. 
Fisher,  E.,  Engr.  B.  and  B..  Missouri  Pacific  Ry.,  St.  Louis,  Mo. 
Flint,  C.  F.,  Central  Vermont  R.  R.,  St.  Albans,  Vt. 
Floren,  E.  R.,  C,  R.  I.  &  P.  Ry.,  Fairbury,  Neb.  . 
Flynn,  M.  J.,  C.  &  N.  W.  Ry.,  Chicago,  111. 
Forbes,  John,  Bridge  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 
Fort,  Whxiam  A.,  Bridge  Engr.,  Southern  Ry.,  Columbia,  S.  C. 

Fraser,  James,  Chief  Engr.,  New  South  Wales  Qovt  Rys.,  Sydney, 
N.  S.  W. 

FuLLEM,  T.  J.,  111.  Cent.  R.  R.,  7346  Madison  Ave.,  Chicago,  111. 

G 

Gagnon,  Ed.,  Minn.  &  St.  L.  R.  R.,  Minneapolis,  Minn. 

Geary,  Sylvester,  Penn.  Lines  W.  of  Pitts.,  Cambridge,  O. 

George.   W.    J.,    Commissioner.   Western    Australia   Govt.    Rys.. 
Perth,  Western  Australia. 

Gilbert,  James  D.,  A.,  T.  &  S.  F.  Ry.,  Topeka,  Kan. 

Gilchrist,  Ed.  M.,  C,  B.  &  Q.  Ry.,  Centerville,  la. 

Goldmark,  Henry,  C.  E.,  216  Board  of  Trade  Building,  Montreal, 
Que. 

Gooch,  C.  W.,  1325  W.  9th  St.,  Des  Moines,  la. 

Goodale,  L.  F.,  Engr.  M.  of  W.,  C,  B.  &  Q.  Ry.,  Room  610  Globe 
Democrat  Building,  St.  Louis,  Mo. 

George,  E.  C,  G.,  Col.  &  S.  F.  Ry.,  Beaumont,  Tex. 

Gossett.  J.  G.,  M.,  K.  ft  T.  Ry.,  Denison,  Tex. 

Govern,  Edw.  J.,  Asst.  Engr.,  Buffalo,  Rochester  ft  Pittsburg  Ry., 
Rochester,  N.  Y. 

Graham,  Wm.,  Asst.  Engr.,  B.  ft  O.  R.  R.,  Mt.  Royal  Sta.,  Balti- 
more, Md. 

Greiner,  J.  E.,  As.st.  Chief  Engr.,  B.  ft  O.  R.  R.,  Baltimore,  Md. 
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GuiLL,  B.  A.,  Georgia  R.  R.,  Camok,  Ga. 

GuTELius,  F.  P.,  Asst  Chief  Engr.  M.  of  W..  C.  P.  Ry.,  Montreal, 

Can. 

H 

Haix,  J.  C,  care  of  J.  G.  White  &  Co.,  43  Exchange  Place,  N.  Y. 

City. 

H.\LL,  Tiios.,  M.  C.  R.  R.  (Canada  Div.),  St.  Thomas,  Ont 

Halsey,  W.  C.  C.  &  N.  W.  Ry.,  Eagle  Grove,  la. 

Hanks,  Geo.  E..  Pere  Marquette  R.  R.,  East  Saginaw,  Mich. 

H.\RT,  A.  J.,  C,  M.  &  St.  P.  Ry.,  Minneapolis,  Minn. 

Hartley,  James;  Northern  Pacific  Ry.,  Staples,  Minn. 

Habwig,  William  E.,  Lehigh  Valley  R.  R.,  Phillipsburg,  N.  J. 

Hausgen,  F.  W.,  Mo.  Pac.  R.  R.,  Pacific,  Mo. 

Hawkins,  E.  P.,  M.  &  O.  R.  R.,  Okolona.  Miss. 

Heflin,  R.  L.,  Lehigh  Valley  R.  R.,  Say  re,  Pa. 

Helmebs,  N.  F.,  Northern  Pac.  Ry.,  Staples,  Minn. 

hE.XDBicKs,  V.  K.,  Asst.  Engr.,  M.  of  W.,  Frisco  Lines,  St.  l^miB, 
Mo. 

Henson,  H.  M.,  Denver,  Kansas  &  Gulf  R.  R.,  Kiowa,  Kan. 

Higgins,  H.  K.,  Asst.  Engr.,  N.  Y.,  N.  H.  &  H.  R.  R.,  472  South 
Station,  Boston,  Mass. 

Holmes,  H.  E.,  Central  Vt.  R.  R.,  New  London,  Conn. 

Hopke,  W.  T.,  B.  &  O.  R.  R.,  Grafton,  W.  Va. 

Horn.  U.  A.,  Mo.  J*ac.  R.  R.,  Osawatomie,  Kan. 

Horning,  Henby  A.,  Mich.  Cent  R.  R.,  Niles,  Mich. 

Howe,  J.  H.,  Res.  Engr.,  Union  Pacific  R.  R.,  Omaha,  Neb. 

Hubbard,  Andrew  B..  Boston  &  Maine  R.  R.,  Boston,  Mass. 

Hudson,  Ben  M.,  St.  L.,  K.  C.  &  C.  R.  R.,  Union,  Mo. 

Hull,  K.  S.,  Gulf,  Col.  &  S.  F.  Ry.,  Beaumont,  Tex. 

Hume,  E.  S.,  Chief  Engr.,  Western  Australia  Govt.  Rys.,  Krenian- 

tle.  Western  Australia. 

Humphreys,  Tmos.,  Asst.  Engr.,  Southern  Pacific  Co.,  Bakersfleld, 
Cai. 

HuNciKER,  John,  C.  &  N.  W.  Ry.,  Chicago,  111. 

Hurst,  Walter,  C,  B.  &  Q.  Ry.,  St.  Joseph,  Mo. 

I 
Ingalls,  F.,  Northern  Pacific  Ry.,  Jamestown,  N.  D. 
Ingram,  Fix)yd,  Louisville  &  Nashville  R.  R.,  Erin,  Tenn. 
Irwin,  J.  W.,  C.  &  N.  W.  Ry.,  Chadron,  Neb. 
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Jack,  H.  M.,  International  &  Gt.  Nor.  Ry.,  Palestine,  Tex. 

Jabdine,  Hugh,  Engr.,  Intercolonial  Ry.»  Moncton,  N.  B. 

Johnson,  J.  E.,  Rutland  R.  R.,  Rutland,  Vt. 

Johnson,  Puelps,  Manager,  Dom.  Bridge  Co.'s  System,  Windsor 
Hotel,  Montreal. 

Jonah,  Frank  G.,  Ter.  Engr..  N.  O.  Ter.  Co.,  Sta.  F.,  New  Or- 
leans, La. 

JosLiN,  Juoson,  L.  V.  R.  R.,  Auburn  Div.,  Auburn,  N.  Y. 
JuTTox,  Lee,  Asst.  Gen.  Inspector,  C.  &  N.  W.  Ry.,  Chicago,  111. 

K 

Kkefe,  David  A.,  Lehigh  Valley  R.  R.,  Athens,  Pa. 

Keen,  Wm.  H.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Hartford,  Conn. 

Keith,  Hekbebt  C,  1508  Hanover  Bank  Bldg.,  New  York  City. 

Keixt,  C.  W.,  Boone,  la. 

KiLLAM,  A.  E.,  Gen.  Insp.,  Intercolonial  Ry.,  Moncton,  N.  B. 

KiLLEBREW,  O.  D.,  Res.  Engr.,  Southern  Ry.,  Columbia,  S.  C. 

Kino,  A.  H.,  Oregon  Short  Line  R.  R.,  Salt  Lake  City,  Utah. 

King,  Chas.  F.,  C.  &  N.  W.  Ry.,  Norfolk,  Neb. 

Kleefeld,  Wm.,  Jb.,  Div.  Engr.,  N.  Y.  C.  &  H.  R.  R.  R.,  Water* 
town,  N.  Y. 

Klumpp,  G.  J.,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 

Knapp,  Fred  A.,  Erie  R.  R.,  Jersey  City,  N.  J. 

L 

Laoy,  J.  D.,  Denver.  Enid  A  Gulf  R.  R.,  Enid,  Okla. 

LaFountain,  N.  H.,  1232  Railway  Exchange,  Chicago,  111. 

Lantby,  J.  F.,  N.  Y.  C.  &  H.  R.  R.  R.,  River  Div.,  Weehawken,  N.  J. 

Large,  C.  M.,  Penn.  Lines  W.  of  Pitts.,  Jamestown,  Pa. 

Larson,  G.,  C,  St.  P.,  M.  &  O.  Ry.,  Itasca,  Wis. 

Latfield,  E.  N.,  Chief  Engr.,  Chicago  Terminal  Transfer  R.  R., 
353  Grand  Central  Passenger  Sta.,  Chicago,  111. 

Leake,  Thomas  S.,  Mo.  Pac.  Ry.,  7th  and  Market  Sts.,  8\.  Louis, 
Mo. 

Leavitt,  Frank  J.,  Boston  A  Maine  R.  R.,  SanbornylUe,  N.  H. 

Leitler,  B.  R.,  Bridge  Engr.,  L.  S.  ft  M   S.  Ry.,  Cleveland,  O. 

Lemond,  J.  8.,  Engr.  M.  of  W.,  Southern  Ry.,  Charlotte,  N.  C. 

18 
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LiOHTT,  C.  A.,  Gten.  Insp.,  C.  k  N.  W.  Ry.,  Pond  du  Lac,  Wis. 

Lilly,  G.  O.,  111.  Southern  Ry.,  Sparta,  111. 

Llotd,  Fbbdebiok  F.,  G.  E.,  900  Broadway,  Oakland,  Gal. 

LouGHEBT,  E.,  Texas  k  Pacific  Ry.,  Marshall,  Tex. 

LououNANE,  Geobge,  G.  &  N.  W.  Ry.,  Mason  Gity,  la. 

LowETH,  G.  F.,  Engr.  it  Supt.  B.  &  B.,  G.,  M.  &  St  P.  Ry.,  Ghi- 
cago,  111. 

LuM,  D.  W.,  Ghlef  Engr.  M.  of  W.,  Southern  Ry.,  Washington, 
D.  G. 

Ltdston,  Wm.  a.,  Boston  k  Maine  R.  R.,  Salem,  Mass. 

M 

Mact,  Elbebt  G.,  G.  E.,  84  State  St.,  Boston,  Mnss. 

Mallard,  Gharles  G.,  Supt,  G.  V.,  Globe  &  N.  Ry.,  Globe,  Ariz. 

Mann,  J.  M.,  Ft  Worth  &  Denver  City  Ry..  Ft.  Worth,  Tex. 

Mabkley,  Aabon  S.,  Ghicngo  k  Eastern  111.  R.  R.,  Danville,  111. 

Mabkley,  John  H.,  Toledo,  Peoria  k  Western  Ry.,  Peoria,  111. 

McGann,  Edwin,  A.,  T.  k  S.  F.  Ry.,  Wellington,  Kan. 

McGoBMACK,  J.  W.,  G.,  St  P.,  M.  k  O.  Ry.,  Altoona,  Wis. 

McDonald,  A.,  T.  k  N.  0.  Ry.,  Houston.  Tex. 

McGoNAGLB,  W.  A.,  1st  Vice-Pres.,  D.,  M.  k  N.  Ry.,  Duluth,  Minn. 

MoGbath,  H.  J..  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

MclLWAiN,  J.  T.,  B.  k  O.  R.  R.,  Akron,  O. 

McIVEBS,  B.  T.,  p.  &  I.  R.  R.,  Two  Harbors,  Minn. 

McKee,  D.  L.,  Pittsburg  k  Lake  Erie  R.  R.,  McKee's  Rocks,  Pa. 

McKee,  Henby  C,  G.  of  Ga.  Ry.,  Box  66,  Macon,  Ga. 

McKee,  R.  J.,  111.  Cent  R.  R.,  Garbondale,  111. 

McKeel,  W.  S.,  G.  R.  k  I.  Ry.,  Grand  Rapids.  Mich. 

McKenzie,  W.  B.,  Chief  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

McKiBBON,  Robert,  P.  R.  R.,  30th  St.,  S.  Side.  Pittsburg,  Pa. 

McLean,  Neil,  Erie  R.  R.,  Huntington,  Ind. 

McNab,  a.,  Pere  Marquette  R.  R.,  Holland,  Mich. 

McVay,  a.  B.,  B.,  L.  k  N.  R.  R.,  EvansvlUe,  Ind. 

Mellob,  W.  J.,  N.  L.  k  T.  R.  R.  k  S.  S.  Co.,  Algiers,  La. 

Mebbick,  a.  W.,  Asst.  Engr.,  Chicago  k  North  Western  Ry.,  Boone, 
la. 

MiLLEB,  A.  F.,  Penn.  Lines  West  of  Pitts.,  38  W.  Van  Buren  St, 
Ghfcago,  111. 
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MniiBTT,  Qeo.  C,  Gen.  Supt.,  O.,  R.  ft  C.  Ry.»  Rlpley»  Ohio. 

Mills,  R.  P.,  Supvr.  of  Bridges,  N.  T.  C.  ft  H.  R.  R.  R.,  138th  St, 
Mott  Haven,  N.  Y.  City. 

Mitchell,  Qeo.  A.,  G.  T.  Ry.,  Toronto,  Ont. 

MoNSAB&AT,  G.  N.,  Engr.  of  Bridges,  G.  P.  Ry.,  Montreal,  Que. 

MoNTZHEiMEB,  Abthxtb,  Ghief  Engr.,  E.,  J.  ft  E.  Ry.,  Joliet,  111. 

MoBGAN,  J.  W.,  SoutlvBm  Ry.,  Golumbia,  S.  G. 

MooBE,  Wm.  Habley,  Engr.  of  Bridges,  N.  Y.,  N.  H.  ft  H.  R.  R., 
New  Haven,  Gonn. 

MoBBiLL,  C.  R.,  Res.  Engr.,  G.  H.  ft  S.  A.  Ry.,  El  Paso,  Tex. 

MoBBiLL,  H.  P.,  G.  ft  N.  W.  Ry.,  Madison,  Wis. 

Motley,  P.  B.,  Asst.  Engr.,  Canadian  Pacific  Ry.,  Montreal,  Gan. 

Mountain,  Geo.  A.,  Ghief  Engr.,  the  Ry.  Gommission  of  Canada, 
Ottawa. 

MouNTFOBT,  Albert,  Boston  ft  Maine  R.  R.,  Nashua,  N.  H. 

MuNsoN,  Samuel  P.,  111.  Gent.  R.  R.,  Mattoon,  111. 

MuNSTEB,  A.,  Chief  Engr.,  G.  G.  W.  Ry.,  St.  Paul,  Minn. 

MussEB,  D.  G.,  P.  R.  R.,  Wellsville,  O. 

Mustain,  Bailey  J.,  El  Paso  ft  N.  E.  R.  R.,  El  Paso,  Tex. 

MusTAiN,  Sam,  El  Paso  ft  N.  E.  R.  R.,  Alamogordo,  N.  M. 

N 
Neff,  J.  L.,  Union  Pacific  R.  R.,  Omaha,  Neb. 
Nelson,  O.  T.,  Atl.  ft  W.  Pt.,  ft  W.  Ry.  of  Ala.,  Montgomery,  Ala. 

Noon,  W.  M.,  Duluth,  South   Shore  ft  Atlantic  Ry.,  Marquette, 
Mich. 

O 

O'Neil,  Philip  J.,  L.,  S.  ft  M.  S.  Ry.,  Adrian,  Mich. 

OsBOBN,  Fbank  G.,  Civil  Engr.,  Osborn  Bldg.,  Cleveland,  O. 

Osgood,  Gleon  S.,  Portland  ft  Rumford  Falls  Ry.,  Rumford  Falls, 
Me. 

P 

Page,  Adna  A.,  Boston  ft  Maine  R.  R.,  Boston,  Mass. 

Paek,  F.  L.,  G.,  R.  I.  ft  P.  Ry.,  Topeka,  Kan. 

Pabkeb,  J.  F.,  A.,  T.  ft  S.  F.  Ry.,  Los  Angeles  Div.,  San  Bernar- 
dino, Gal. 

Pabks,  J.,  Union  Pacific  R.  R.,  Room  24  Union  Depot,  Denver,  Col. 

Pattebson,  Geo.  J.,  Central  Vermont  R.  R.,  Waterbury,  Vt 
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Patterson,  Samuel  F.,  Boston  &  Maine  R.  R.,  Ck)ncord,  N.  H. 
Patton,  a.  E.,  G.  T.  Ry.,  Montreal. 

Peabody,  Kamper,  N.  Y.  C.  &  H.  R.  R.  R.,  138tli  St.,  Mott  Haven, 

N.  Y.  City. 
Penwell,  John  N.,  L.  E.  &  W.  Ry..  Tipton,  Ind. 
Perkins,  H.  D.,  C.  &  B.  I.  R.  R.,  Villa  Grove,  111. 

Perry,  W.  W.,  Phila.  &  Reading  Ry.,  147  Market  St.,  Williams- 
port,  Pa. 

Pettis,  Wiixard  A.,  Gen.  Insp.  of  Buildings,  N.  Y.  C.  it  H.  R.  R.  R., 
73  Glendale  Park,  Rochester,  N.  Y. 

Phillips,  Henry  W.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  So.  Braintree,  Mass. 

Pickering,  B.  F.,  Boston  &  Maine  R.  R.,  Sanborn ville,  N.'^H. 

PiGFORD,  C.  A.,  Supt,  Mobile  &  Ohio  R.  R.,  Meridian,  Miss. 

Porter,  L.  H.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Franklin,  Mass. 

Potts,  J.  O.,  Asst  Bngr.  M.  of  W,,  Mo.  Pac.  R.  R.,  St  Louis,  Mo. 

Powell,  W.  T.,  Colorado  ft  Southern  R.  R.,  Denver,  Col. 
Powers,  George  F.,  E.,  J.  ft  E.  Ry.,  Joliet,  111. 

R 

Rand,  Fred  C,  Boston  ft  Maine  R.  R.,  Boston,  Mass. 

Reagan,  J.  W.,  Ariz,  ft  Col.  R.  R.,  Farmington,  N.  M. 

Rear,  Geo.  W.,  Gen.  Insp.,  So.  Pacific  Co.,  648  32d  St.,  Oakland, 
Cal.      • 

Reed,  William,  Jr.,  111.  Cent.  R.  R.,  Carlinville,  111. 

Reid,  R.  H.,  L.  S.  ft  M.  S.  Ry.,  Cleveland,  Ohio. 

Rbnton,  Wm.,  B.  ft  0.  R.  R.,  Garrett,  Ind. 

Rbttinghouse,  H.,  Div.  Engi*.,  C.  ft  N.  W.  Ry.,  Boone,  la. 

Reynolds,  Edward  F.,  C.  ft  N.  W.  Ry.,  Antigo,  Wis. 

RiCHEY,  C.  W.,  Penn.  Lines,  217  Union  Station,  Pittsburg,  Pa. 

Riney,  M.,  C.  ft  N.  W.  Ry.,  Baraboo,  Wis. 

Robertson,  Daniel,  Southern  Pacific  Cof,  West  Oakland,  Cal. 

Robinson,  J.  S.,  Div.  Engr.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Robinson,  W.  M.,  Georgia  R.  R.,  Augusta,  Ga. 

Rodman,  George  A.,  N.  Y.,  N.  H.  ft  H.  R.  R.,  Providence,  R.  I. 

Rogers,  James,  N.  Y.  C.  ft  St.  L.  R.  R.,  Fort  Wayne,  Ind. 

Rogers,  Walter  A.,  C.  E.,  Ellsworth  Bldg.,  355  Dearborn  St,  Chi- 
cago, 111. 

Rogers,  W.  B.,  C,  St.  P.,  M,  ft  O.  Ry.,  Emerson,  Neb. 

Ross,  A.  J.,  G.  H.  ft  S.  A.  Ry.,  El  Paso,  Tex. 
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Ross,  R.  K.,  G.  T.  Ry.,  Ionia,  Mich. 

RouNSEViLLE,  D.,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Kaukauua,  Wis. 

Russell,  W.  B.,  Chief  Engr.,  Temiskaming  ft  N.  Ontario  Ry., 

North  Bay,  Ontario. 
Rykenboer,  Edward,  N.  Y.  C.  &  H.  R.  R.  R.,  Rochester,  N.  Y. 

S 
Sampson,  Geo.  T.,  Div.  Engr.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Boston, 

Mass. 
Saitley,  R.  C,  Div.  Engr.,  C.  &  N.  W.  Ry.,  Winona,  Minn. 
ScHALL,  Fredebigk  E.,  Bridge  Engr.,  Lehigh  Valley  R.  R.,  South 

Bethlehem,  Pa. 

ScHEETZ,  F.  B.,  Engr.  of  Bridges,  Mo.  Pac.  R.  R.,  St.  Louis,  Mo. 

SciiiT^OLEB,  A.  D.,  Gen.  Mgr.,  Pacific  Electric  Ry.,  Los  Angeles,  Gal. 

ScnuLTz,  W.  T.,  Mo.  Pacific  Ry.,^St.  Louis,  Mo. 

Sefton,  Thomas,  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Selig,  a.  C.,  Asst.  Engr.,  Intercolonial  Ry.,  Moncton,  N.  B. 

Shane,  A.,  Toledo,  St  L.  &  Kansas  City  R.  R.,  Frankfort,  Ind. 

Shabpe,  D.  W.,  N.  Y.,  N.  H.  &  H.  R.  R.,  New  London,  Ct. 

Sheldon,  J.  B.,  N.  Y.,  N.  H.  &  H.  R.  R.,  Providence,  R.  I. 

Sherwin,  F  a.,  Boston  &  Maine  R.  R.,  Springfield,  Mass. 

Shope,  D.  a.,  a.,  T.  ft  S.  F.  Ry.  (Coast  Lines),  Winslow,  Ark. 

Short,  M.  D.,  Joliet,  111. 

Sibley,  Charles  A,  N.  Y.,  N.  H.  ft  H.  R.  R.,  New  Haven,  Ct. 

Small,  H.,  G.  H.  ft  S.  A.  Ry.,  San  Antonio,  Tex. 

Smith,  Gilman  W.,  American  Bridge  Co.,  13  Monadnock  Block, 
Chicago,  111. 

Smith,  L.  D.,  Gulf,  Colorado  ft  Santa  F6  Ry.,  Galveston,  Tex. 

Smith,  W.  E.,  Chicago,  Mil.  ft  St.  Paul  Ry.,  752  Augusta  St,  Chi- 
cago, 111. 

Snow,  J.  P.,  Bridge  Engr.,  B.  ft  M.  R.  R.,  Boston,  ]yiass. 

SoissoN,  J.  L.,  22  Chatham  St.,  Norwalk,  O. 

Soles,  G.  H.,  Pitte.  ft  L.  E.  R.  R..  Pittsburg,  Pa. 

Spaulding,  E.  C,  Boston  ft  Maine  R.  R.,  St.  Johnsbury,  Vt 

Stannard,  James,  1602  Broadway,  Kansas  City,  Mo. 

Staten,  Joseph  M.,  Insp.,  Chesapeake  ft  Ohio  Ry.,  Richmond,  Va. 

Steffens,  Wm.  F.,  Engl*,  of  B.  and  B.,  South  ft  Western  Ry.,  John- 
son City,  Tenn. 

Stf-rn,  I.  F.,  Bridge  Engr.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 
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Stimson,  F.  C,  Asst.  Bngr.,  U.  Pac.  R.  R.,  1112  B.  Pierce  St., 

Council  BlufPs,  la. 
Swain,  Geoboe  F.,  Engr.,  Mass.  R.  R.  Commission,  Institute  of 

Technology,  Boston,  Mass. 

SwEATT,  B.  J.,  C.  E.,  Boone,  la. 

SWENSON,  P.,  M.,  St  P.  A  S.  Ste.  M.  Ry.,  Minneapolis,  Minn. 

T 

Tauiott,  John  L.,  A.,  T.  k  S.  F.  Ry.,  Pueblo,  Col. 

Tanneb,  Frank  W.,  Insp.,  Mo.  Pac.  Ry.,  Mo.  Pac.  Bldg.,  St.  Louis, 
Mo. 

Taylob,  J.  C,  Northern  Pacific  Ry.,  Glendive,  Mont 

Thanheiseb.  C.  a..  Res.  Engr.,  T.  &  N.  O.  R.  R.,  ft  G.  H.  &  S.  A. 
R.  R.,  Houston,  Tex. 

Thomas,  C.  E.,  Ill  Cent.  R.  R.,  Room  1000,  Central  Station,  Chi- 
cago, 111. 

Thompson,  Henby  C,  Div.  Engr.,  N.  Y.  C.  ft  H.  R.  R.  R.,  Weehaw- 
ken,  N.  J. 

Thobne,  J.  O.,  C,  B.  ft  Q.  Ry.,  Beardstown,  111.. 

Towne,  W.  J.,  Engr.  of  Maintenance,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Tbavis,  O.  J.,  Ft  Worth  ft  Denver  City  Ry.,  Ft.  Worth,  Tex. 

Tbippe,  H.  M.,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Tboitp,  Geo.  C,  Engr.,  Govt.  Rys.,  Wellington,  New  Zealand. 

TuoKEB,  M.  F.,  Central  of  Georgia  Ry.,  Americus,  Ga. 

Tyb,  W.  F.,  Asst.  Chief  Engr.,  C.  P.  Ry.,  Montreal. 

U 
Ufp,  J.  D.,  C,  R.  I.  ft  P.  Ry.,  Colorado  Springs,  Col. 

V 

Vandbqbift,  C.  W.,  C.  ft  O.  Ry.,  Ronceverte,  W.  Va. 
Van  deb  Hoek,  J.,  Diy.  Engr.,  L.  V.  R.  R.,  Buffalo,  N.  Y. 

W 

Wackeble,  L.  J.,  Insp.,  Mo.  Pac.  R.  R.,  St.  Louis,  Mo. 

Waoooneb,  W.  C,  111.  Cent.  R.  R.,  Princeton,  Ky. 

Walden,  H.  a.,  C.  ft  N.  W.  Ry.,  Boone,  la. 

Walkeb,  I.  O.,  Asst.  Engr.,  N.  C.  ft  St  L.  Ry.,  Paducah,  Ky. 

Watson,  P.  N.,  Maine  Central  R.  R.,  5  Noble  St.,  Brunswick,  Me. 

Websteb,  J.  T.,  M.  C.  R.  R.,  Canada  Div.,  St.  Thomas,  Ont 
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Wbise,  Fred  E.,  C,  M.  ft  St.  P.  Ry.,  1359  Railway  Exchange, 
Chicago,  111. 

WKLKisB,  George  W.,  Southern  Ry.,  Alexandria,  Va. 

Wells,  J.  M.,  A.,  T.  ft  S.  F.  Ry.,  Chillicothe,  111. 

Wheaton,  L.  H.,  Chief  Engr.,  Halifax  ft  So.  Western  Ry.,  Bridge- 
water,  N.  S. 

White,  I.  F.,  Dlv.  Engr.  C,  H.  ft  D.  Ry.,  Dayton,  O. 

White,  I.  H.,  H.  ft  S.  W.  Ry.,  Bridgewater,  N.  S. . 

Wilkinson,  John  M.,  Cln.  Northern  R.  R.,  702  N.  Washington  St., 
Van  Wert,  O. 

Wilkinson,  W.  H.,  Bridge  Insp.,  Erie  R.  R.,  464  Lyon  St.,  Blmira, 
N.  Y. 

Williams,  Asthub,  Engr.,  Wellington  ft  Manawata  Ry.,  Welling- 
ton, N.  Z. 

WnxiAMB,  M.  R.,  A.,  T.  ft  S.  F.  Ry.,  Las  Vegas,  N.  M. 

Wilson,  B.  E.,  N.  T.  C.  ft  H.  R.  R.  R.,  138th  St,  Mott  Haven, 
N.  Y.  City. 

Winter,  A.  E.,  Div.  Engr.,  C.  ft  N.  W.  Ry.,  Escanaba,  Mich. 

Wrrr,  C.  C,  C.  ft  N.  W.  Ry.,  Chicago,  111. 

Wught,  G.  a.,  C.  ft  E.  I.  R.  R.,  Danville,  111. 


Yager,  Louis,  Nor.  Pac.  Ry.,  Minneapolis,  Minn. 
Yafpen,  Adolph,  C,  M.  ft  St.  P.  Ry.,  Chicago,  111. 
Yebbance,  Wm.  B.,  C.  E.,  418  Center  St,  South  Orange,  N.  J. 


ZiNOK,  K.  J.  C,  Asst  to  Chief  Engr.,  Q.  T.  Bldg.,  Montreal. 

Zinsmeisteb,  E.  C,  B.  ft  O.  R.  R.,  Zanesville,  O. 

ZooK,  D.  C,  Penn.  Lines  West  of  Pittsburg,  Ft.  Wajrne,  Ind. 
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LIFE  MEMBERS. 

Cbane,  Heney,  C.  &  N.  W.  Ry.,  Janesville,  Wis. 
Fletcher,  Holland  W.,  1813  Termon  Ave.,  Allegheny,  Pa. 
FoBEMAN,  John,  Phila  ft  Read.  R.  R.,  Pottstown,  Pa. 
GsEEN,  E.  H.  R.,  Tex.  Mid.  R.  R.,  Terrell,  Tex. 
MclNTYBE,  Jambs,  Miami,  Fla. 

ScHWABTz,  John  C,  C,  St  P.,  M.  ft  0.  Ry.,  Emerson,  Neb. 
Walden,  W.  D.,  C.  ft  N.  W.  Ry.,  Clinton,  la. 
Wise,  E.  F.,  111.  Cent.  R.  R.,  Waterloo,  la. 


DECEASED  MEMBERS. 

Brady,  James,  C,  R.  I.  ft  P.  Ry.,  Davenport,  la. 

DeMars,  James,  Wheeling  ft  L.  Erie  R.  R.,  Norwalk,  Ohio. 

DuNLAp,  H.,  Wabash  R.  R.,  Andrews,  Ind. 

Fuller,  C.  E.,  T.  H.  ft  I.  R.  R.,  Terre  Haute,  Ind. 

Graham,  T.  B.,.  Nor.  Pac.  Ry.,  Little  Falls,  Minn. 

HiNMAN,  G.  W.,  Louisville  ft  Nashville  R.  R.,  Evansville,  Ind. 

Isadell,  L.  S.,  O.  ft  M.  R.  R.,  Lawrenceburg,  Ind. 

Lovett,  J.  W.,  Southern  Ry.,  Atlanta,  Ga. 

Markley,  Abel  S.,  Pittsburg  ft  Western  Ry.  Co.,  Allegheny,  Pa. 

McGehee,  G.  W.,  Mobile  ft  Ohio  R.  R.,  Okolona,  Miss. 

MttLixER,  S.  S.,  B.  ft  O.  S.  W.  Ry.,  Washington,  Ind. 

Mitchell,  J.  B.,  C,  C,  C.  ft  St.  L.  Ry.,  Indianapolis,  Ind. 

Mitchell,  W.  B.,  N.  Y.,  P.  ft  O.  R.  R.,  Gallon,  Ohio. 

Morgan,  T.  H.,  Gulf,  Col.  ft  S.  F.  Ry,  Cleburne,  Tex. 

Peck,  R.  M.,  Missouri  Pac.  ft  St.  L.,  I.  M.  ft  S.  Ry.,  Pacific,  Mo. 

Reid,  George  M.,  L.  S.  ft  M.  S.  Ry.,  Cleveland,  Ohio. 

•Schwartz,  John  C,  C,  St.  P.,  M.  ft  O.  Ry.,  Emerson,  Neb. 

Spaffobd,  L.  K.,  K.  City,  Fort  Scott  ft  Memphis  Ry.,  Kansas  City, 
Mo. 

Spaxgler,  J.  A.,  B.  ft  O.  Ry.,  Washington,  Pa. 

Taylor,  J.  W.,  Terminal  R.  R.  Association  of  St.  Louis,  St.  Louis, 
Mo. 

THOMPSON,  N.  W.,  P.,  F.  W.  ft  C.  Ry.,  Ft.  Wayne,  Ind. 

Tozzer,  William  S.,  C.  ft  O.  R.  R.,  Cincinnati,  Ohio. 

Trautman,  J.  J.,  S.  C.  R.  R.,  Edgefield,  S.  C. 

Worden,  C.  G.,  S.  F.  Pac.  R.  R.,  Winslow,  Ariz. 

*  Information  of  his  death  received  after  convention  adjourned. 


MEMBERSHIP  AND  MILEAGE  OF  RAILWAYS  REPRE- 
SENTED IN  THE  ASSOCIATION  OF  RAILWAY 
SUPERINTENDENTS  OF  BRIDGES 
AND  BUILDINGS. 


Name  of  Road  and  Membership.  *  Members.       Milea^re. 

Arizona  ft  Colorado  R.  R 1  17 

J.  W.  Reagan,  Farmington,  N.  M. 

Atchison,  Topeka  ft  Santa  F6  Railway 6  5,043 

F.  M.  Clough,  San  Marcial,  N.  M. 
J.  D.  Gilbert,  Topeka,  Kan. 

E.  A.  McCann,  Wellington,  Kan. 
John  L.  Talbot,  Pueblo,  Col. 
J.  M.  Wells,  Chillicothe,  111. 
M.  R.  Williams,  Las  Vegas,  N.  M. 

Atchison,  Topeka  ft  Santa  F6  Railway  (Coast 

Lines)     4  1,980 

R.  J.  Arey,  Williams,  Ariz. 

E.  E.  Ball,  Williams,  Ariz. 

J.  F.  Parker,  San  Bernardino,  Cal. 

D.  A.  Shope,  Winslow,  Ariz. 

Atlanta  ft  West  Point  Railroad,  and  Western 

Railway  of  Alabama  1  225 

O.  T.  Nelson,  Montgomery,  Ala. 

Atlantic  Coast  Line   (Plant  System)   Railroad      1  4,086 

W.  E.  Bell,  Thomasville,  Ga. 

Baltimore  ft  Ohio  Railroad 8  3,446 

G.  W.  Andrews,  Baltimore,  Md. 
W.  M.  Clark,  Warren,  0. 
William  Graham,  Baltimore,  Md. 
J.  E.  Greiner,  Baltimore,  Md. 

W.  T.  Hopke,  Grafton,  W.  Va. 
J.  T.  Mcllwain,  Akron,  O. 
Willam  Renton,  Garrett,  Ind. 

E.  C.  Zinsmelster,  Zanesville,  O. 


282 

Members.       Mileage. 

Bangor  &  Aroostook  Railroad 3  469 

W.  E.  Alexander,  Houlton,  Me. 
M.  Burpee,  Houlton,  Me. 
R.  D.  Coombs,  Houlton,  Me. 

Barclay  Railroad    ^ 1  14 

C.  H.  Davis,  New  York  City. 

Bessemer  ft  Lake  Erie  Railroad 1  216 

H.  D.  Cleayeland,  Greenville,  Pa. 

Boston  &  Maine  Railroad 14  2,287 

Cyrus  P.  Austin,  Medford,  Mass. 

C.  C.  Battey,  Concord,  N.  H. 
J.  P.  Canty,  Pitchburg,  Mass. 
Andrew  B.  Hubbard,  Boston,  Mass. 
F.  J.  Leavitt,  Sanbomvllle,  N.  H. 
William  A.  Lydston,  Salem,  Mass. 
Albert  Mountfort,  Nashua,  N.  H. 

A.  A.  Page,  Boston,  Mass. 

S.  F.  Patterson,  Concord,  N.  H. 

B.  F.  Pickering,  Sanbomville,  N.  H. 
Fred  C.  Rand,  Boston,  Mass. 

F.  A.  Sherwin,  Springfield,  Mass. 
J.  P.  Snow,  Boston,  Mass. 

B.  C.  Spaulding,  St.  Johnsbury,  Vt. 

Buffalo,  Rochester  &  Pittsburg  Railway 2  668 

D.  J.  Carson,  Du  Bois,  Pa. 

E.  J.  Govern,  Rochester,  N.  Y. 

Canada  Atlantic  Railway 1  468 

George  A.  Mountain,  Ottawa,  Ont. 

Canadian  Pacific  Railway 5  9,426 

Henry  Goldmark,  Montreal,  P.  Q. 
P.  P.  Gutellus,  Montreal,  P.  Q. 

C.  N.  Monsarrat,  Montreal,  P.  Q. 
P.  B.  Motley,  Montreal,  P.  Q. 

W.  F.  Tye,  Montreal,  P.  Q. 

Central  of  Georgia  Railway 2  1,878 

H.  C.  McKee,  Macon,  Ga. 

M.  F.  Tucker,  Amerlcus,  Ga. 

Ceiftral  Railroad  of  New  Jersey i  646 

A.  L.  Bowman,  Jersey  City,  N.  J. 
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Central  Vermont  Railway 4  ^  586 

J.  B.  Cole,  St  Albans,  Vt. 

C.  F.  Flint,  St.  Albans,  Vt. 

H.  E.  Holmes,  New  London,  Conn. 

G.  J.  Patterson,  Waterbury,  Vt. 

Chesapeake  &  Ohio  Railway 2  1,627 

,  J.  M.  Staten,  Richmond,  Va. 
C.  W.  Vandegrift,  Ronceverte,  W.  Va. 

Chicago  ft  Alton  Railway 2  970 

W.  B.  Causey,  Bloomington,  111. 
H.  H.  Eggleston,  Bloomington,  111. 

Chicago  &  Eastern  Illinois  Railroad 4  828 

W.  S.  Dawley,  Chicago,  111. 
A.  S.  Markley,  Danrille,  111. 
H.  D.  Perkins,  Villa  Grove,  111. 
Q.  A.  Wright,  Danville,  111. 

Chicago  &  North  Western  Railway 30  7,476 

L.  J.  Anderson,  Escanaba,  Mich. 

F.  L.  Burrell,  Fremont,  Neb. 

Henry  Crane  (retired),  JanesvlUe,  Wis. 

William  Curtin,  Boone,  la. 

W.  H.  Finley,  Chicago,  111. 

H.  W.  Fletcher  (retired),  Allegheny,  Pa. 

M.  J.  Flynn,  Chicago,  111. 

W.  C.  Halsey,  Eagle  Grove,  la. 

John  Hunciker,  Chicago,  111. 

J.  W.  Irwin,  Chadron,  Neb. 

Lee  Jutton,  Chicago,  111. 

C.  F.  King,  Norfolk,  Neb. 

C.  A.  Lichty,  Fond  du  Lac,  Wis. 
(George  Loughnane,  Mason  City,  la. 

A.  W.  Merrick,  Boone,  la. 

H.  P.  Morrill,  Madison,  Wis. 
H.  Rettinghouse  Boone,  la. 
E.  F.  Reynolds,  Antigo,  Wis. 
M.  Riney,  Baraboo,  Wis. 
J.  S.  Robinson,  Chicago,   III. 

D.  Rounseville,  Kaukauna,  Wis. 
R.  C.  Sattley,  Winona,  Minn. 

I.  F.  Stern,  Chicago,  111. 

B.  J.  Sweatt,  Boone,  la. 
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W.  J.  Towne,  Chicago,  111. 

H.  M.  Trlppe,  Chicago,  111. 

H.  A.  Walden,  Boone,  la. 

W.  D.  Walden  (retired),  Clinton,  la 

A.  E.  Winter,  Escanaba,  Mich. 

C.  C.  Witt,  Chicago,  111. 

OhlcagOi   Burlington   &   Quincy   Railway,   and 

K.  C,  St  Jo.  &  C.  B.  Railway 4 

E.  M.  Gilchrist,  Centerville,  la. 
L.  F.  Goodale,  St.  Louis,  Mo. 
W.  Hurst,  St.  Joseph,  Mo. 
J.  O.  Thome,  Beardstown,  111. 

Chicago  Great  Western  Railway 1 

A.  Munster,  St  Paul,  Minn. 

Chicago,  Indianapolis  &  Louisville  Railway...      1 
J.  M.  Caldwell,  Lafayette,  Ind. 

Chicago,  Milwaukee  &  St  Paul  Railway 6 

A.  J.  Hart,  Minneapolis,  Minn. 
N.  H.  La  Fountain,  Chicago,  111. 
C.  F.  Loweth,  Chicago,  111. 
W.  E.  Smith,  Chicago,  111. 
Fred  E.  Weise,  Chicago,  111. 
A.  Yappen,  Milwaukee,  Wis. 

Chicago,  Rock  Island  &  Pacific  Railway 4 

McClellan  Bishop,  Chlckasha,  I.  T. 

E.  R.  Floren,  Fairbury,  Neb. 

F.  L.  Park,  Topeka,  Kan. 

J.  D.  Upp,  Colorado  Springs,  Col. 

Chicago,  St.  Paul,  Minneapolis  &  Omaha  Rail- 
way        3 

G.  Larson,  Itasca,  Wis. 

J.  W.  McCormack,  Altoona,  Wis. 
W.  B.  Rogers,  Emerson,  Neb. 

Chicago  Terminal  Transfer  Railroad 1 

E.  N.  Layfleld,  Chicago,  111. 

Cincinnati,  Hamilton  &  Dayton  Railway 2 

J.  W.  Anderson,  Chillicothe,  O. 
I.  F.  White,  Dayton,  O. 


8,626 


1,867 


686 


7.024 


7,347 


1,696 


269 


1,026 
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Cinciimati  Northern  Railroad 

J.  M.  Wilkinson,  Van  Wert,  O. 


Colorado  &  Southern  Railway 

W.  T.  Powell,  Denver,  Col. 

Colorado  Springs  ft  Cripple  Creek  Diet.  Ry 

B.  A.  Briggs,  Cripple  Creek,  Col. 


Denver,  Enid  &  Gulf  Railroad 
J.  D.  Lacy,  Enid,  Okla. 


Denver,  Kansas  &  Gulf  Railroad . 
H.  M.  Henson,  Kiowa,  Kan. 


Duluth  &  Iron  Range  Railroad 

R.  Angst,  Duluth,  Minn. 

Duluth,  Missabe  ft  Northern  Railway 

W.  A.  McGonagle,  Duluth,  Minn. 

Duluth,  South  Shore  ft  Atlantic  Railway 

W.  M.  Noon,  Marquette,  Mich. 

Elgin,  Joliet  ft  Eastern  Railway,  and  Chicago, 

LAke  Shore  ft  ESastern  Railway 

A.  Montzheimer,  Joliet,  111. 
G.  F.  Powers,  Joliet,  111. 


El  Paso  ft  Northeastern  Co , 

Bailey  J.  Mustain,  El  Paso,  Tex. 
Sam  Mustain,  Alamogordo,  N.  M. 


Erie  Railroad  (and  Chicago  ft  Erie) 

W.  O.  Eggleston,  Huntington,  Ind. 
Fred  A.  Knapp,  Jersey  City,  N.  J. 
Neil  McLean,  Huntington,  Ind. 
W.  H.  Wilkinson,  Elmira,  N.  Y. 


Florida  East  Coast  Railway 

E.  K.  Barrett,  St.  Augustine,  Fla. 


Fort  Smith  ft  Western  Railway 

B.  F.  Beckman,  Ft.  Smith,  Ark. 

Fort  Worth  ft  Denver  City  Railway. . . 
J.  M.  Mann,  Fort  Worth,  Tex. 
O.  J.  Travis,  Fort  Worth.  Tex. 


Mileage. 
23S 


1,134 


76 


120 


26 


161 


217 


588 


886 


810 


2,420 


497 


217 


468 
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Qalveston,  Harrisburg  &  San  Antonio  Railway      4  1,343 

C\  S.  Corrigan,  San  Antonio,  Tex. 
C.  R.  Morrill,  El  Paso,  Tex. 
A.  J.  Ross,  El  Paso,  Tex. 
H.  Small,  San  Antonio,  Tex. 

Galveston,  Houston  ft  Northern  Railway  and 
Texas  &  New  Orleans  Railroad 2  489 

A.  McDonald,  Houston,  Tex. 

C.  A.  Thanheiser,  Houston,  Tex. 

Georgia    Railroad 2  307 

B.  A.  Guill,  Camok,  G«. 

W.  M.  Robinson,  Augusta,  Ga. 

Gila  Valley,  Globe  &  Northern  Railway 1  126 

C.  C.  Mallard,  Globe,  Ariz. 

Grand  Rapids  &  Indicma  Railway 1  699 

W.  S.  McKeel,  Grand  Rapids,  Mich. 

Grand  Trunk  Railway   System 6  4,689 

Ebenezer  Brown,  Allandale,  Ont. 
A.  Flndley,  Montreal,  P.  Q. 
George  A.  Mitchell,  Toronto,  Ont. 

A.  E.  Patton,  Montreal,  P.  Q. 
R.  K.  Ross,  Ionia,  Mich.    . 

K.  J.  C.  Zinck,  Montreal,  P.  Q. 

Gulf,  Colorado  &  Santa  F6  Railway 4  1,434 

S.  F.  Clapp,  Temple.  Tex. 

E.  C.  George,  Beaumont,  Tex. 
K.  S.  Hull,  Beaumont,  Tex. 
L.  D.  Smith,  Galveston,  Tex. 

Halifax  &  Southwestern  Railway 1  196 

L.  H.  Wheaton,  Bridgewater,  N.  S. 

Illinois    Central    Railroad 9  4,431 

C.  C.  Bean,  Freeport,  111. 

F.  O.  Draper,  Freeport,  111. 
T.  J.  Fullem,  Chicago,  111. 
R.  J.  McKee,  Carbondale,  111. 
Samuel  P.  Munson,  Mattoon,  111. 
William  Reed,  Jr.,  Carllnville,  111. 

C.  B.  Thomas,  Cent.  Sta.,  Chicago,  111. 
W.  C.  Waggoner,  Princeton,  Ky. 

B.  F.  Wise  (retired),  Waterloo,  la. 
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Illinois  Southern  Railway 1 

G.  O.  Lilly,  Sparta,  111. 

Intercolonial  Railway 

T.  C.  Burpee,  Moncton,  N.  B. 
John  Forbes,  Moncton,  N.  B. 
Hugh  Jardlne,  Moncton,  N.  B. 
A.  B.  KlUam,  Moncton,  N.  B. 
H.  I.  McGrath,  Moncton,  N.  B. 
W.  B.  McKenzie,  Moncton,  N.  B. 
Thomas  Sefton,  Moncton,  N.  B. 

A.  C.  Selig,  Moncton,  N.  B. 

International  &  Great  Northern  Railway 

H.  M.  Jack.  Palestine,  Tex. 

Jacksonville  &  St.  Louis  Railway 

B.  F.  Bond,  Jacksonville,  111. 

Kansas  City,  Clinton  &  Springfield  Railway. .. 
J.  B.  Brown,  Clinton,  Mo. 

Kansas  City  Southern  Railway 

V.  K.  Hendricks,  St.  Louis,  Mo. 

lAke  Brie  &  Western  Railway 

J.  N.  Penwell,  Tipton,  Ind. 

Lake  Shore  &  Michigan  Southern  Railway 

Willard  Beahan,  Cleveland,  O. 
Philip  J.  O'Nell,  Adrian,  Mich. 
B.  R.  Leffler,  Cleveland,  O. 
R.  H.  Reld,  Cleveland,  O. 

Lehigh  &  Hudson  River  Railway 

J.  B.  Barrett,  Warwick,  N.  Y. 

Lehigh  Valley  Railroad 

B.  B.  Ashby,  South  Bethlehem,  Pa. 
Walter  G.  Berg,  New  York  City. 
W.  B.  Harwlg,  Phillipsburg,  N.  J. 
R.  L.  Heflin,  Sayre,  Pa. 
Judson  Joslin,  Auburn,  N.  Y. 
David  A.  Keefe,  Athens,  Pa. 
F.  B.  Schall,  South  Bethlehem,  Pa. 
J.  Van  der  Hoek,  Buffalo,  N.  Y. 


8 


Mileage. 
135 


1,467 


1.144 


121 


248 


762 


719 


1,529 


91 


1,434 
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Long  Island  Railroad 1  392 

J.  H.  Cummin,  Jamaica,  N.  Y. 

Louisville  &  Nashville  Railroad 2  4,290 

Floyd  Ingram,  Erin,  Tenn. 
A.  B.  McVay,  Evansville,  Ind. 

Maine  Central  Railroad 1  821 

P.  N.  Watson,  Brunswick,  Me. 

Michigan  Central  Railroad 5  1,770 

S.  D.  Bailey,  Detroit,  Mich. 
Charles  Carr,  Jackson,  Mich. 
Thomas  Hall,  St.  Thomas,  Ont. 
Henry  A.  Horning,  Niles,  Mich. 
J.  T.  Webster,  St  Thomas,  Ont. 

Minneapolis  &  St.  Louis  Railroad 1  823 

Ed.  Gagnon,  Minneapolis,  Minn. 

Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Rail- 
way          2  2,159 

A.  Amos,  Minneapolis,  Minn. 
P.  Swenson,  Minneapolis,  Minn. 

Missouri,  Kansas  &  Texas  Railway 2  3,043 

F.  W.  Bailey,  Denison,  Tex. 
J.  G.  Gossett,  Denison,  Tex. 

Missouri  Pacific  Railway  System 10  6,340 

(Including  St.  L.,  I.  M.  &  S.) 

Robert  J.  Bruce,  St.  Louis,  Mo. 

E.  Fisher,  St.  Louis,  Mo. 

F.  W.  Hausgen,  Pacific,  Mo. 
U.  A.  Horn,  Osawatomie,  Kan. 
T.  S.  Leake,  St.  Louis,  Mo. 

J.  O.  Potts,  St.  Louis,  Mo. 
F.  B.  Scheetz,  St.  Louis,  Mo. 
W.  T.  Schultz,  St.  Louis,  Mo. 
F.  W.  Tanner,  St.  Louis,  Mo. 
L.  J.  Wackerle,  St  Louis,  Mo. 

Miss.  River  &  Bonne  Terre  Railway 1  46 

C.  H.  Fake,  Bonne  Terre,  Mo. 

Mobile  &  Ohio  Railroad 2  912 

E.  P.  Hawkins,  Okolona,  Miss. 
C.  A.  Pigford,  Meridian,  Miss. 
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Nashville,  Chattanooga  &  St.  Louis  Railway..      1  1,212 

I.  O.  Walker,  Paducah,  Ky.     ^ 

New  Orleans  Terminal  Co 1  23 

Frank  O.  Jonah,  New  Orleans,  La. 

New  South  Wales  Government  Railways 1  8,138 

James  Fraser,  Sydney,  N.  S.  W. 

New  York  Central  &  Hudson  River  Railroad. .       9  8,206 

William  Kleefeld,  Jr.,  Watertown,  N.  Y. 
Q.  J.  Klumpp,  Rochester,  N.  Y. 
J.  F.  Lantry,  Weehawken,  N.  J. 
R.  P.  Mills,  Mott  Haven,  N.  Y. 
Kamper  Peabody,  Mott  Haven,  N.  Y.  City. 
W.  A.  Pettis,  Rochester,  N.  Y. 
Bdward  Rykenboer,  Rochester,  N.  Y. 
H.  C.  Thompson,  Weehawken,  N.  J. 

B.  B.  Wilson,  Mott  Haven,  N.  Y.  City. 

New  York,  Chicago  &  St.  Louis  Railroad 1  623 

James  Rogers,  Fort  Wayne,  Ind. 

New  York,  New  Haven  &  Hartford  Railroad ...     12  2,049 

Grosvenor  Aldrich,  Readville,  Mass. 
J.  S.  Browne,  Providence,  R.  I. 
H.  K.  Higgins,  Boston,  Mass. 
William  H.  Keene,  Hartford,  Conn. 
Wm.  H.  Moore,  New  Haven,  Conn. 
H.  W.  Phillips,  South  Bralntree,  Mass. 
L.  H.  Porter,  Franklin,  Mass. 
George  A.  Rodman,  Providence,  R.  L 
George  T.  Sampson,  Boston,  Mass. 
D.  W.  Sharpe,  New  London,  Conn. 
J.  B.  Sheldon,  Providence,  R.  I. 
Charles  A.  Sibley,  New  Haven,  Conn. 

New  Zealand  Government  Railways 3  2,291 

C.  H.  Biss,  Auckland,  New  Zealand. 
James  Burnett,  Wellington,  New  Zealand. 
George  C.  Troup,  Wellington,  New  Zealand. 

Northern  Pacific  Railway 6  6,305 

James  Hartley,  Staples,  Minn. 
N.  F.  Helmers,  Staples,  Minn. 
F.  Ingalls,  Jamestown,  N.  D. 
B.  T.  Mclvers,  St.  Paul,  Minn. 

IB 
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Louis  Yager,  Minneapolis,  Minn. 
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Ohio  River  &  Columbus  Railway 1 

George  C.  Millett,  Ripley,  O. 

Oregon  Short  Line  Railroad 1 

A.  H.  King,  Salt  Lake  City,  Utah. 

Pacific  Coast  Co.,  The 1 

H.  W.  Bassett,  Seattle,  Wash. 

Pennsylvania  Lines  West  of  Pittsburg 5 

S.  Geary,  Cambridge,  O. 

C.  M.  Large,  Jamestown,  Pa. 
A.  F.  Miller,  Chicago,  111. 

D.  G.  Musser,  Wellsville,  O. 
D.  C.  Zook,  Fort  Wayne,  Ind. 

• 

Pennsylvania ,  Railroad   2 

Robert  McKibbon,  Pittsburg,  Pa. 

C.  W.  Richey,  Pittsburg,  Pa. 

* 

Tere  Marquette   Railroad 2 

G.  E.  Hanks,  Saginaw,  Mich. 
A.  McNah,  Holland,  Mich. 

Philadelphia  &  Reading  Railway 2 

John  Foreman  (retired),  Pottstown,  Pa. 
W  W.  Perry,  Willamsport,  Pa. 

Pittsburg  &  Lake  Erie  Railroad 2 

D.  L.  McKee,  McKee's  Rocks,  Pa. 
G.  H.  Soles,  Pittsburg,  Pa. 

Portland  &  Rumf ord  Falls  Railway 

C.  S.  Osgood,  Rumf  ord  Falls,  Me. 

Quebec  &  Lake  St.  John  Railway 

A.  E.  Doucet,  Quebec,  Que. 

Rutland  Railroad   

J.  E.  Johnson,  Rutland,  Vt. 


St.  Joseph  &  Grand  Island  Railway 

O.  H.  Andrews,  St.  Joseph,  Mo. 

St  Louis  &  San  Francisco  Railroad 

Samuel  Boutin,  Cape  Girardeau,  Mo. 

St    Louis,    Iron    Mountain    &    Southern    (see 
Missouri  Pacific  System). 
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152 


2,721 


5,190 


2,398 


1,475 


191 


68 


241 


416 


313 
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St  Louis,  Kansas  City  &  Colorado  Railroad. .. 
B.  M.  Hudson,  Union,  Mo.  . 


St.  Louis  Southwestern  Railway 

J.  S.  Berry,  Tyler,  Tex. 

San  Antonio  ft  Aransas  Pass  Railway 
William  Berry,  Yoakum,  Tex. 


South  &  Western  Railway 

William  F.  Steffens,  Johnson  City,  Tenn. 


Southern  Railway    

James  T.  Carpenter,  Princeton,  Ind. 
William  A.  Fort,  Columbia,  S.  C. 
O.  D.  Killebrew,  Columbia,  S.  C. 
J.  S.  Lemond,  Charlotte,  N.  C. 
D.  W.  Lum,  Washington,  D.  C. 
J.  W.  Morgan,  Columbia,  S.  C. 
G.  W.  Welker,  Alexandria,  Va. 


Southern   Pacific   Company 

Frank  V.  Carman,  West  Oakland,  Cal. 
R.  M.  Drake,  San  Francisco,  Cal. 
Thomas  Humphreys,  Bakersfield,  Cal. 
F.  W.  Lloyd,  Oakland  Pier,  Cal. 
W.  J.  Mellor,  Algiers,  La. 
George  W.  Rear,  San  Francisco,  Cal. 
Daniel  Robertson,  West  Oakland,  Cal. 

Temiskaming  &  Northern  Ontario  Railway 

W.  B.  Russell,  North  Bay,  Ont. 

Texas  &  New  Orleans  Railroad,  and  Galveston, 

Harrisburg  &  San  Antonio  Railway 

A.  McDonald,  Houston,  Tex. 


Texas   &  Pacific  Railway 

B.  Loughery,  Marshall,  Tex. 


Texas  Midland  Railroad 

B.  H.  R.  Green,  Terrell,  Tex. 


Tide  Water  Railway 

John  L  Banks,  Norfolk,  Va. 

Toledo,  Peoria  &  Western  Railway 
J.  H.  Markley,  Peoria,  111. 


Mileage. 
298 


1,309 


724 


154 


7,492 


6,971 


113 


1,782 


1,883 


125 


332 


248 
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Toledo,  St  Louis  &  Western  Railroad 1  450 

A.  Shane,  Frankfort,  Ind. 

Union   Pacific   Railroad 5   .  2,956 

J.  C.  Beye,  Kansas  City,  Mo. 

J.  H.  Howe,  Omaha,  Neb. 

J.  L.  Neff,  Omaha,  Neb. 

J.  Parks,  Denver,  Col. 

F.  C.  Stimson,  Council  Bluffs,  Iowa. 

Wabash  Railroad    3  2,516 

A.  C.  Blake,  Moberly,  Mo. 

A.  O.  Cunningham,  St.  Louis,  Mo. 

William  S.  Danes,  Peru,  Ind. 

Wellington  &  Manawata  Railway    (New   Zea- 
land)           1  84 

Arthur  Williams,  Wellington,  New  Zealand. 

Western  Australia  Government  Railways 2  1,516 

W.  J.  George,  Perth,  Western  Australia. 
E.  S.  Hume,  Fremantle,  Western  Australia. 

Wisconsin  Central  Railway 1  1,022 

Henry  Bender,  Fond  du  Lac,  Wis. 
Miscellaneous  30 

340  185,479 
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The  Sherwin-JVilliams  Line  of 
Metal  Protective  Paints  includes 
ten  standard  products.  Each 
product  is  made  to  meet  the 
demand  for  a  particular  kind  of 
metal  paint  for  a  specific  purpose. 
Each  is  the  result  of  years  of 
laboratory  work  and  study;  of 
the  best  materials  and  the  best 
equipment  that  can  be  secured. 

Our  only  interest  is  in  making  good 
paint  by  handling  the  various  ingredients 
in  an  honest,  intelligent  manner. 

We  are  frank  to  state  that  in  our  opinion  S'W»  Pyre 

Mcheson  Graphite  Paint  will  give  the  greatest  protection  that 

can  be  secured  in  a  metal  paint  and  that  where  rapid  and  firm 

drying  is  demanded  Metalastic  offers  these  qualities  with  the 

*  smallest  possible  sacrifice  to  durability  and  elasticity. 

But  at  all  times  we  are  ready  to  give  the  customer  who 
is  not  willing  to  accept  our  own  recommendations,  the  par- 
ticular kind  of  paint  he  favors,  honestly  made. 

Our  line  of  paints  for  metal  protective  purposes  in- 
cludes : 

S'W.  Pure  Acheson  Graphite  Paint  S'W.  P.  M.-S 

S-W,  Metafastic  S-W.  Roof  and  Bridge  Paint 

S-  W.  G a/van ized  Iron  Primer  S-W.  Red  Lead  Color 

S'W.  Salamander  Smoke  Stack  Black  SW,  Liquid  Red  Lead 

S-  W.  Mon-Corrodible  Acid  Resisting  Paint  S-  W.  Carbon  Paint 

Write  **Dept.  B,"  6oi  Canal  Road,  N.W.,  Cleveland, 
for  a  copy  of  our  6-37  booklet,  the  ablest  treatise  ever  pre- 
pared on  the  subject  of  metal  protection  by  painting. 

The  SherwinWilliams  Co. 

PAINT  AND  ¥ARNISH  MAKERS 

FACTORIES    CLEVELAND,     CHICAQO,     NEWARK,    MONTREAL,    LONDON,  £NQ. 


OFFICES  AMD  WAttEHQUSES  IN  20  rRIHCIPAL  OTtES. 
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The  Ideal  Way 

to  make  a  bridge  inspec- 
tion i*  with  a 

GASOLINE 

MOTOR  CAR 

Becaut^  j'ou  can  easily 
cover  100  miles  pei  day. 
making  all  necessary 
'itops,  whereas  with  a 
liand  car  at  best  you 
could  not  cover  over  one 
No.  IS  Idipceiioa  Motor  Car  Ualf  this  distance. 

Because  It  not  only  uvei  time,  but  the  motive  power  per  day  or 
mile  costs  less.  These  Motor  Cars  can  be  operated  at  a  cost  of  ftp-  * 
proximately  one  c«nt  per  mile  liiguring  gasoline  at  15  cents  per  gallon) , 
or.  100  miles  per  day.  fi. 00  per  day.  Six  men  pumping  a  handcar  will 
cost  you  f9.oo  per  day.  at  least,  or  18  cents  per  mile.  On  1,000  miles 
of  road,  for  instance,  the  cost  of  pumping  a  band  car  would  be  ap- 
proximately fiSo.oo  as  against  fiu.oo  for  b  Gasoline  Car. 

FIgise  It  Up  Tourtelf  how  many  trips  you  wonld  have  to  make 
hefore  your  car  is  paid  tor. 

These  ficiires  should  lie  convincing ;  we  can  refer  you  to  many 
officials  on  different  roads  throughout  the  country  who  will  testify 
that  they  e.re  facti. 

WITH   A  NO.  14  CAR 
a  bridge  gang  of  13  can  make  a  run  of  10  ina«i  in  an  boun  with  a  lund 
car  it  would  take  (wo  houn.     Time  saved  back  and  forth,  3  hours. 
Saving  IS  men  at  ao  cents  an  hour  «4.80 

<  Cost  of  gasoline  for  10  miles  .20 

Net  laviDt  per  day  UM 

At  this  rate  you  should  be  able  to  easily  figure  how  few  months 
it  would  really  require  before  this  car  would  pay  for  itself. 

These  cars  can  be 
used  to  ){ood  advantage 
particularly  on  light 
traf&c  liue^  wliere  train 
service  is  not  frequent 
and  bridge  gangs  are  com- 
pelled to  run  long  dis- 
tances to  and  from  work. 

Write  f«i  kiart 

Motor  C«  CM^ot 

No.  «1  M.  C. 

No.  14  Sfclion  Molar  Cir 

Fairbanks  Jorse  6  Co.,ciiiGago,  m. 


Gfts  Enffincs  Coaline  Stations  Water  Fiztuics 

Gasoline  En^mes  Water  Cranes 

F^ttingis  Water  Tanks 

Cast  Pipe 
Water  Staticms  Erected  Complete 

Write  for  Cstaloffue 

The  Otto  Gas  Engine  Works 


560  Dearborn  Sizcet.  Oucaco 


The  Ellis  Patent  Bumping  Posts 


i  I 


O  STANDARD  PASSENGER  POST.                       g         fj 

J  R  . 

i  3  2  go 

^       5  STANDARD  FREIGHT  POST.                                    L^      X 

s  s  i  <  a 

So  d  S  s 

is,  I o  " 


s  [I] 
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The  Stanford  BumplnTpo^t 

Ihe  RAILROAD  SUPPLY  COMPANY.  CHICAGO 


POSITION 

TlmbeTBsresrt  for- 

degrces  and  anchor  rwlH 

angle  of  IT.  Je^reeB,  Riv- 
inE    the    lJ*«t   poBitton 

S«ollierl)uniper»oeim- 
stnicted. 

DISTRIBUTION 

OF 

BLOW 


fourth    "f    the 


FOUNDATION 


ANCHORAGE 

Tlie  Zl-inch  wichor  rodB  are  secured  to  wmught  tron  croB«-|yiate  on  the  back  of  (hn- 
ben.  Che  anchor  mds  ninninK  Ihnmgh  heavy  mallealile  oUpa  secured  by  "  U  "  bolts  to  the 
rail,  ex  wnding  below  rails  and  anchored  at  lower  end  fourfeel  below  the  Burface  of  the  tnici. 

Thi?  anchor  rods  paii»  tlirnuKh  two  malleable  Iron  cross- braeketB  upon  which  rest  two 
ordinary-  tle«. 

As  an  additional  element  of  mrength,  two  vertical  ur  upright  heavy  oak  strute  rest  upon 
the  anchor  ties  and  are  set  uuiier  the  l>aiie  of  the  mil,  preventing  movement  of  anchoijige 

Anchor  rods  are  not  threaded  hut  endH  are  iipeet  eiving  full  Blreneth  of  the  Sl-lncb  rod. 
AC  their  upper  end  a  divided  w.mher  Is  used,  and  at  their  lower  end  aiilvldeii  bracket  whir 

(Its  under  the  heads     '  ---■- '-      '~-    ■'--"•  ■  ■- •    --  ■ ■- ^  -- 

Ibelr  l>eurlng  on  criJUH 


SPACER 
TIE   ROD 


ADVANTAGES 

Is  applicable  to  Htandard  gullKt-  railroad  t 

No  other  bumping  poBt  ia  dcHleni'd  to  clei 
This  Inironing  iKwt  lieinu  foiiiiiteil  upon  th 
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Strobel  Steel  Construction  Co 

17444  Moaadnock  Block.  CHICAGO 

CONTRACTING    ENGINEERS 


ItriLUKRS  OF 


BRIDGES.  VIADUCTS  AND  STRUCTURAL  IRON  WORK. 

Improved  Locomotive  Turntables,  and  Movable  Bridges 

George  McQuesten  &  Co. 

SOUTHERN  PINE,  OAK  LUMBER  and 
TIMBER,  HACKMATACK  KNEES. 

28  Kilby  Street,  Boston,  Mass. 

Docks,  Yard  and  Mill  at  1 70  Border  Street,  Eaat  Boston,  Mass. 

THE  HEAD  &  DOWST  CO. 

Contracters  and  Builders 

Manufacturent  of  and  Wliolesale  Dealers  in 

BRICK   and   LUMBER 

"'^n-plnSJ^nJ^rs^Soi^""-  Manchester.  N.  H. 

The  Patterson-Sargent  Company 

CLEVELAND,  OHIO 
CbieaigOf  IIL  New  York 

Invite  correspondence  relative  to  tlieir 

"/fobrac  Paints  " 

For  Iron  and  Steel  Construction 

Tbey  are  a  perfect  preventive  of  corrosion,  the  best  preservative  known, 
and  are  more  economical  than  Mineral  Paint. 


Samples  and  full  information  furniabed  when  desired 


XII 


Fireproof  and  Indestructible 

ROOFING 

For  Shops,  specify  our 

Terra  Cott&.  Roofing  Tile 

Laid  on  Open  Wood  or  Iron  Construction 
and  save  your  sheathing. 

For  Depots,  Lay  on  Sheathing. 

This  material  is  not  affected  by  coal  gas. 

Write  for  Catalogue  and  Prices. 

Vill  Compete  with  Slate  In  Prices. 

Ludowici  -  Celadon   Company 

509  Chamber  of  Commerce,  CHICAGO.  ILL. 

Branch  Office*  in  Principal  Citiei 


J.  T.  WIl^ON 

Building  Construction  z.  Classes 


New  York  Office 

No.  1  Madihon  Avk. 
New  York  City 


Home  Office 

Rooms  907-8-9 

MlTI'AL   BriMUNU 

RICHMOND,  VA. 


Nashville  Office 

Rooms  31  am>32 

HOMKSTKAI)  BriLDINO 

Nashville,  Tenn. 


A  Few  Contracts  Recently  Completed  andKowin 
•  Course  of  Construction 

Y.  M.  C.  A.  Butidintf.  Univenity  of  Virginia,  ChtrlottcsviUe.  Va. 

Beth  Ahaba  Temple.  Richmond,  Va. 

Second  Baptist  Church,  Richmond.  Va. 

Jeffert on  Hotel,  Richmond,  Va. 

Bank  of  Richmond,  Richmond,  Va. 

Gordon  Metal  Co..  Warehouse  (Reinforced  Concrete).  Richmond,  Va. 

Stephen  Putney  Shoe  Co..  Warehouse  ( Reinforced  Concrete).  Richmond.  Va. 

Mutual  Assurance  Society  Office  Building.  Richmond,  Va. 

Richmond  ftf  Chesapeake  Bay  Ry.  Co..  Viaduct,  Richmond.  Va. 

Stahlman  Building,  Nashville.  Tenn. 

Nashville  Terminal  Co.,  Freight  Depot.  Nashville,  Tenn. 

C.  6f  O.  Passenger  Station.  Staunton.  Va. 

C.  ftf  O.  Passenger  Station.  Charlottesville,  Va. 

C.  6f  O.  Passenger  Station,  Portsmouth.  Ky. 

C.  £f  O.  Round  House,  Gladstone.  Va. 

C.  6f  O.  Round  House.  Huntington,  W.  Va. 

S.  A.  L.  Freight  Depot.  Durham,  N.  C. 


U.S.  Wind  Engine gPumpCo. 

•a.  Water  Street  BATAVIA,  ILL. 

ENGINEERS  and 
CONTRACTORS 

FOR 

Railway  Water  Service 


Railroad  "Water  Columns 

Tanks  >vith  Heavy  Hoops 

Tank    Fixtures    and   Valves 

Steel  and  Wood  Tank  Structures 

Pumping    Machinery  of  All    Kinds 

Semaphores  and  Switch  Stands 


Practical 
Suflflcstions 

FOR 

CONSTRUCTION 

AND 

MAINTENANCE 

PAINTING 

Of  Steel  and  meial  Surfaces 


PVBI.I3HED  FOR  FREE  ntSTRTBVTION  BY  THE 

Joseph  Dixon  Crucible  Co. 


JERSEY  CITY,  U..  S.  A. 


MAKERS  OF 


Dixon's  Silica  Graphite  Faint 


B 


UDA 

ALL-BEARING 
RIDGE 


JACKS 

In  ilic  iiianurHctiirc  of  BuiIb  linll-lwuiin^  l»cks 

ThiB  insures  inechRnicul  accuracy  wbicb  ^eh  tor 
antety  Hnil  for  eag*  of  oiwratlon.  Duly  tlie  best 
mikteHal  in  nwil  and  the  worklnit  irarts  art'  of  tine 
Kteitl.  ThcsK  jackH  are  not  etiimllcil  by  any  other. 
Mnuy  ulyleti  for  all  purposes  wUli  i'ii|)8cillmi  up  to 

THE  BUDA  FOUNDRY  &  MFG.  CO. 


Riverside  Bridge  Co. 

WHEELING,  W.  Va. 

DESIGN,  MANUFACTURE  AND  ERECT 

STEEL  STRUCTURES 

Modern    Equipment  First-Class   \york 

6enei^l  Offices  and  Shops  al  Martin's  Ferry,  0.,  opposite  Wheeling,  W.  Va. 
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INDUSTRIAL    WORKS 


Bay  City 
Michigan 


j^ 


Railroad  Wrecking  Cranes, 

Pile  Drivers,  Transfer  Tables, 
Locomotive  Cranes  for  Yard  and  Coaling  Service. 


C.  I.  Joha>oa  J.  A.  Brin> 

JOHNSON  &  BRIGGS 

RAILROAD  CONTRACTORS 

and  dealers  in 

RAILROAD  TIES,  LUMBER  AND 
TELEGRAPH  POLES 

RICHMOND,  VIRGINIA. 


NEWELL'S 

PIPE  WRENCH 


N>w<'ll  V\\w  Wrciicli.     I'at.  December,  18;>,">. 

SOLD  BY 


L.   J.  ANDERSON,   618  So.    Fannie   S  ..   Cicanaba,  Mich. 

(  No.  0.    12  in.  lonp:,  for  i  to   J  in.  pipe,       -       -  -       I'rice.  $3.00 

M\nK  JN  Tiiwr.i:  SizK.<  jNo.  1.    2<» '     i  "  if  "       "             -        -  -           **         AXO 

{ No.  3.     Mi  **       "        «»     3  ..  4     «       .»              .         .  .            ..           jL4)o 

TO   RAILROADS.  40   PER  CENT.   OFF. 


TWENTY    YEARS    THE    ACKNOWLEDGED    STANDARD 

DICKINSON  SMOKE  JACKS 

PATENTED 

Fire.    Weather   and    Acid    Proof   Materials 

EVERY    TYPE 
and   SIZE 

Write  for  Drawings 
and  Prices 


PAUL  DICKINSON 


1403  Security  BIdg. 
CHICAGO 


SPECIFY 


Superior  Graphite  Paint 


IT  LASTS 

DETROIT  GRAPHITE  MFG.  CO. 

New  York 

Chicago 
Atlanta 

Bulfolo 

St.  Louii 
K4IIMI  Oly 

METAL  TANKS 


Our  metal  tanks  can  be  cleaned 
of  sediment  without  interropting 
service. 

Will  outlast  a  number  of  wood 
tanks  at  less  expense  for  main- 
tenance. 

Never  leak. 


Chicago  Bridge  &  Iron  Works 

lOStli  and  Thtoop  CHICAGO,  ILL. 


ALTKK  A.BOGKKS. 


Bates  &  Rogers  Construction  Co. 

Civil  Engineers 
and  Contractors 


Specialties : 

Foundations,    Concrete    and    Stone    Masonry  for 

Railroads. 

Ellsworth  Buildinje.  355  Dearborn  Street 
CHICAGO,  ILL. 
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We  have  set  a  Standard  for 


Air  Tools  <^^  Compressors 

DOES  YOUR  EQUIPMENT  MEASURE  UP  TO  IT  ? 


Write  us  for  booklet  about 

Beyer  and  Keller  Hammers 

LiiUe  Giant,  Beyer  and  Keller  Drills,  and 

Franklin  Air  Compressors 


Manuf  acltired  by 

Chicago  Pneumatic  Tool  Co. 

Fisher  Bldg.,  Chicago  95  Liberty  Street,  New  York 

Ssn  Franeifco       Clevdsnd  Boston  Pifbburf 

Settle  Denver  Toronto  Philadelphia 


GEO.  R  NICHOLS  &  BRO., 
Railroad  Machinery. 

Transfer  Tables^  Turntable  Tractors, 

Drawbridge  Machinery,  Cranes, 

Special  Machinery* 

1090  Old  Colony  Btsilding,  CHICAGO. 

ESTABLISHED    1893 

COLUMBIAN  MAIL  CRANE  CO. 

Manufacturers  of 

THE  COLUMBIAN  STEEL  MAIL  CRANE 

which  iM  the  best  in  the  world.  In  une  on  170  railroads  in  the  United  States,  Canada  and  ('uba. 

We  also  manufacture  Steel  Frame  Warehouse  Trucks,  Steel  Cattle  (Suards,  Mail  Catchers 
and  Metal  Kailroad  Crossing  Sig^ns. 

We  wish  to  call  your  special  attention  to  our  Steel  Cattle  Guard,  which  is  absoUitelv  the 
the  best  and  strongest  guard  in  the  world,  at  a  reasonable  cost. 

Write  for  catalogue  and  prices. 

Columbian  Mall  Crane  Co.,      Columbus,  Ohio,  U.  S.  A. 
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What  Makes  Paint  Efficient  ? 

To  bo  efficient  a  paint  must  be  durable. 

And  to  be  durable  it  must  succesflfully  withstand,  for  a  reasonable  length  of  time  the  mo!4t 
strenuous  attacks  of  destructive  influences,  both  natural  and  of  an  artincial  origin. 

A  eood  many  paints  will  pass  muster  under  natural  conditions— sun,  wind,  rain,  etc.,  but 
nearly  all  of  tuem  fall  down  when  subject^'d  to  more  severe  artificial  exposures— smoke, 
sulphur  fumes,  gases,  extreme  temperatures,  etc.  Therefore  for  use  in  country'  or  residence 
districts  satisfactor>'  paint  can  be  made  from  a  variety  of  pigments. 

But  for  efficient  service  in  manufacturing  and  railroad  centers  where  the  paint  surface  is 
constantly  and  simultaneously  attacked  by  all  manner  of  destructive  agents,  science  has  thus 
far  been  able  U)  offer  but  (me  unfailingly  dependable  pigment— Pure  wraphltc. 

In  using  U.  S.  O.  Co'b  Mexican  Oraphite  Paint  one  secures  the  entire  advantage  of 
Graphite  Fainting. 

OUR  TRADE   MARK  GUARANTEES   PURITY. 

THE  UNITED  STATES  GRAPHITE  CO^ 

SAGINAW,  MICH.,  U.  S.  A. 


ESTABLISHED  1876 


National  Paint  "Works 

ELLIOT  «f  CHEESMAN 

WILLIAMSPORT,  PA. 

Railroad  and  Technical  Paints 
Specialists  in  Paints  for  Metal  Surfaces 

Main  Sale*  Office,  -      -  100  WILLL\M  STREET.  NEW  YORK 

Coal  Chutes  for  Coaling  Locomotives 


Stonige  bin  with  rotating  gate  in  connection  witli  the  lower  pockets;  used  by  the 
Great  Northern  and  Atchison,  Topeka  &  Santa  F6  K.  R.,  and  others.  This  system 
combineH  the  cheapest  method  of  handling  the  coal  with  the  quickest  and  easiest 
way  of  putting  it  on  to  the  locomotives.  The  first  cost  Is  not  excesslye:  is  com- 
paratively simple  in  construction,  and  not  liable  to  give  trouble  or  get  out  of 
order.    Write  for  further  information. 

WILLIAMS.  WHITE  &  CO. 

MOLINE.  ILLINOIS 


Highway  Bridges  and  Viaducts 

Water  Towers         Signal  Bridges 

Structural  Iron  Work 


Track  Tank  Troughs 

Six  Milet  Fnnuihed  for  L.  S.  A  H.  S.  Ry. 

Concrete-Steel  Cold  Storage  Bins, 

Special  Steel  Work 

THE  VAN  DORN 
IRON  WORKS  CO. 

CLEVELAND,  OHIO 
STAIRS  RAILINGS  FLAG  POLES 


A  Standard  Portland  for  Universal  Use 


Plants  at 

Chicago  tind 


increaeitiK  tu 

17,000  barrel:^  Pittaburg 


Universal  Portland  Cement  Company 

The  Rookery  Buirdlng,  Chicago,  Illinois 

MISSOURI  VALLEY  BRIDGE  AND  IRON  COMPANY 

LEAVENWORTH.    KANSAS 

Mnnurjirtiirorf  ami  Huildcrn  i>r 

WrouQlit  Iron,  steel.  Howe  Truss  and  Combination  Bridges,  Turn-Tables. 

Draw  Spans.   Rooi  Trusses,   Pneumatic    Piers,   and 

Sub -structures.   Foundations,  etc. 


Do  Your  Yard  Hydrants  Freeze  Up? 

—  USE  THE 

Volkhardt  S.  &  W.  Swing  Joints 

AND  THEY  CANT. 

THE  VOLKHARDT  COMPANY 

STAPLETON,  N.  Y. 
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A  ROOF  WITHOUT  A  JOINT 

Sparham  Cement  Roofing 

Permanent  and  aboslutely  Fire^proof » 
and»  where  Durability  is  considered, 
the  Cheapest  Roof  in  the  Market* 


Has*  l>eeii  in  une  more  than  thirty  yearM. 

Tbe  principal  ingredients  are  Soapstime,  Mica  and  l'luml)a|;(>,  niade  into  a  mor- 
tar and  applied  with  a  trowel. 

It  is  very  light,  weighs  only  3V^  ib».  to  the  square  foot.    Can  In*  used  over  worn 
out  tin  or  gravel  roofs  at  a  pitch  up  to  eight  inches  to  the  foot. 


SPARHAM  CEMENT  ROOFING  CO., 

53  State  Stieet,  BOSTON,  MASS. 


SHERBURNE  &  COMPANY 


53  Oliver  Street 


BOSTON,  MASSACHUSETTS 


RAILROAD   SUPPLIES 


The  Gibraltar  Bumping  Post 

Hydraulic  Jacks  and  Machinery 

Roller-Bearing  and  Bail-Bearing  Bridge  Jacks 

Gasoline  Engines  for  all  power  purposes 

Hand  Push  and  Velocipede  Cars 


WHY   PROTECTION  BRAND 

Asphalt  Ready  Rmfflng  Is  the  Best 

tre  cxpoMXI,  and  l«tlc3 


It  tH  Hiready  hutTbopiI  wIU 

and  uune  uf  tin-  fanlu.of  a  I 

It  cnn  liF  iwlty  If ' '     — 


benproperly  >|>plied. 


A.  M.  WALKUP 
Contractor 

American  National  Bank  Building 
RICHMOND.  VA. 


root  on  ocpojiat  of  the  presence 


hlgbly 
Coil  Tu  Pilch.  Felt. 


meul  roofs  of  uU  kindg. 


n  SpeeifiouIciB  Roof  >R  Its  Immunity  from  dam- 


GondltioDB  without  AD  J  p&Lntlng 


>r  coating,  and.  In  fact,  nitlioutreq'ulrln(att«nlloiiof^uy  kind  for  mauy  yean. 

A  BuTcn  SpccIGeatlan  Roof  iB  a  stanaaTd  Are  retardant,  and  la  ao  reoemUed  by 
unpractical  underwrlien.    It  will  not  take  nre  from  iparbi  or  emben  f&Ulng  on  Ite 


allpi 


BARRETT  MANUFACTURING  CO.   ^4^ 


MEDUSA 

BRAND                             1 

SANDUSKY  PORTLAND  CEMENT  | 

Unsurwssed  In  Fineness. 
Guaranleftl  toglvepsrfer 

StrenWh  and  UnKOrmllv. 
nsuluKusedcorreclly. 

BAY  BUDGE.  OHIO 

SYRACUSE,  mo. 

DIXON.  ILL. 

YORK.  PA. 

Proiucllon        -        - 

-       S.O0O  Barrels  Dally 

Over  10O.OQO  Bnrrelt  0(  A 
Breakwaier  n1  cievelani,  O. 

EDUSA  POBTLAND  CeMBNT 

nenl  In  live  const mcl Ion  of 

tfriU/or 

FamphUt 

"How  to  Make  Con 

crtit  Water f roof.- 

J.  H.  MARKLEY.  Pntideni 
H.  W.  KR008.  Vice.pR*idca 


ELWOOD  R.  KROOS. 


The  Globe  Manufacturing  Co. 

I  Incorponted ) 

PAINTS,  OILS,  VARNISHES,  BRUSHES,  GLASS,  etc. 


Ttdlary  ttnd  WBrehoiua 

East  Peori&.  HI. 


General  OfSc«  ftnd  Store  Builditi^ 
4l3  S.  Adami  St..   Peorift,   111. 
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RUMFORD 

PRFNTTNG  CO. 

Railroad  Square,  Concord,  N.  H. 

Designers  and  Engravers  in 
Half-Tone  and  Plioto-Line 


HALF-TONE  ENGRAVINGS 

(ETCHED  OK  OOPPER) 

Made  direct  and  in  proportionate  Biases 
from  Photographs,  Wash  Drawings,  etc. 

FAC-SIMILE  ENGRAVINGS 

(ETCHED  ON  ZINC) 

Made  direct  and  in  proportionate  sizes 
from  impressions  of  Wood  Gnts,  Ldthograr 
phic  and  Steel  Prints  and  Pen  and  Ink 
Drawings,  etc. 

PICTURES  uicrease  the  attractiveness  and 

value  of  Catalogaes,  Booklets, 
Circulars,  etc. 

We  will  sabmit  sketches  and  quote  estimates  when 
requested. 

Quality  of  work  and  promptness  of  delivery  always 
g^uaranteed. 

Romford  Printing  CompMiy 

Concord,  N.  H. 
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Thorouffhly-Equipped 
Up-to-Datc  Job  Dept. 


American  R&ilw&y  Bridges  and  Buildiogs 

ConiLrti  of  AOD  psftei  250  IlliatrAtiMi) 


Compiled  by  WALTER  G.  BERG, 

Chief  Cn^MT  Lfhigh  VaJl«y  lUQway 

Sir"  KmliratiiiK  all  tbereporu.iiapersand  Infonnatlon 
futhereil  liy  tbe  Aiwocliitfoii  r.f  feallway  anperinl^n. 
rlcnts.all  rarefully  complleil,  revlwd  and  edited,  and 
IiuhlJibi'd  liy  uttlclal  endorHcmrnt  iit  Che  AH*oclBt<<ni, 

SB*"  Thin  new  volume  i«  thoruunhly  tlliiairawd  with 
rawlDin  and  working  plans  fri>ni  nearlyalluflhs  lead- 
ing ralTriBidii,  and  the  subjrotB  treated,  ro»d«  repre- 
sented, uml  iJPTwnialitj'  of  tlie  wcirk  are  all  cif  special 

Pri«.  pnpaM  la  any  addrau    CO  CA 
In  Unitad  StatM  oi  Canada       #^*9V 

BemlttSQces  may  be  mule  hy  check. liauk  draft,  eipreim  or  moner  order,  or 
tttlHl^eil  letter,    Addresii 

Ihe  Myron  C.  Clark  Publishing  Co. 

13.21  Pwfc  Row,  N«w  York 

(Ir  order  thn)U|?h  iKmkBlnreB  jnnerally. 


CHARLES  A.  BAILEY 

CONTIIACTOR  FOR 

All  Kinds  of  Stone  Work 

Paving  and  Crushed  Stone  Alw^ays   on  Hand  and 
Furnished  at  Short  Notice 

Cut  Stone  Furnished  at  Reasonable  Prices 

ORDERS  PROMPTLY  FILLED 


Railroad  into  Quarry 
Long  Diatincc  Telephone 
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Notes  on  Track 

BY  W.  M.  CAMP,  M.  AM,  SOC.  C  E. 
Editor  Railway  and  Eogioeeriog  Review 

An  Exhaustive  Treatment  of  Track  Construc- 
tion and  Maintenance  from  the 
Standpoint  of  Practice 


Revised  Edition,  1223  Padres  and  637  lUtiitrations 

In  J 2  Chapters^  as  follows  : 


I.  Track  Foundation. 

II.  Track  Materials. 

III.  Track  Laying. 

IV.  Ballasting. 


V.  Curves.  IX.  Track  Tools. 

VI.  Switching  Arrangements  X.  Work  Trains. 

and  Appliances.  XI.  Miscellaneous. 

VII.  Track  Maintenance.        XII    Organization. 

VIII.  Double-tracking. 


The  book  covers  in  much  detail  and  with  numerous  illustrations  many 
subjects  identified  with  the  Bridge  and  Buildings  Department  of  a  railroad, 
such  as  culverts,  highway  crossings,  turn-table  and  drawbridge  joints,  tool 
houses,  section  houses,  boarding  trains,  wrecking  outfits  and  wrecking 
work,  fence,  cattle-guards,  bridge  Boors,  bridge  end  construction,  snow 
fence,  snow  sheds,  bumping  posts,  sign  boards,  repairs  at  washouts,  track 
elevation  and  depression,  track  tanks,  ash  pits,  railway  gates,  and  track  in 
tunnels. 

Close  attention  has  been  paid  to  costs  and  other  data  of  track  work,  and 
particularly  to  modern  labor-saving  machinery  in  track  service.  The  book 
covers  broadly  a  large  variety  of  allied  subjects  closely  connected  with  road- 
bed and  track  construction,  and  maintenance  of  the  same,  such  as  yard 
layouts  and  switching  movements,  interlocking  switches  and  signals,  auto- 
matic electric  block  signals  and  track  circuits,  principles  pf  rail  design, 
handling  ballast  and  filling  material,  steam  shovel  work,  fighting  snow,  tie 
preservation,  metal  and  concrete  ties,  tree  planting  for  tie  cultivation, 
capacity  of  single  track,  etc. 

TESTIMONIAL— Mr.  B.  A.  Worthington.  First  Vice-President  and  General 
Manager  of  the  Wabash  Pittsburg  Terminal  Railway  says:  ^^  I  have  one  of  the 
first  copies  of  this  book  that  wire  printed ,  obtained  while  I  was  superintendent  of  the 
Coast  division  of  the  Southern  Pacific  Co.,  and  /  haTe  n^ver  made  a  trip  over  the  road 
since  that  time  when  it  was  not  at  mv  elbow.  It  isunquestionably  the^  best  book  on  track 
that  has  ever  been  ptintei.  The  information  is  extrcmelv  complete  and  accurate  in  all 
ilsdetail.  I  do  not  know  of  any  work  printed  that  /think  more  of  than  I  doof  Camp's 
*  Notes  on  Track.'  " 


Write  for  illustrated  circular  giving  full  list  of  contents. 


W.  M.  CAMP,  Publisher 

Auburn  Park,  Chicago,  111. 
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THE  ROOFING  FOR  RAILROAD  BUILDINGS 

"J-M  "  ABbeffto8  Roofing  in  ospocially  adaptable  for  Railroad  Buildings.  Its 
bigh  fire-reslHtiiu^  propertieH  make  it  particularly'  yahiable  for  use  where 
there  is  danger  m)m  sparks  or  flames.  It  is  acid  proof  and  unaffected  by 
changes  in  atmosphere.  Write  nearest  branch  for  samples  and  prices 

H.  W.  JOHNS-MANVILLC  CO. 


NEW  YONK 

PHILADELPHIA 

B  U  rr A LO 

KANSAS    CITY 

MILWAUKKC 

ST.   LOUIS 

SAN    FRANCISCO 

MINNEAPOLIS 

CHICAGO 

PITTSBURG 

LOS   ANGELES 

NEW   ORLEANS 

BOSTON 

CLEVELAND 

SEATTLE 

DALLAS 
LONDON 

Wilson  Railway  Gate  Co 


Birmingham 


Ask  for  Blue  Prints 


MICHIGAN 


TABLES  OF  SAFE  LOADS 

rOR  WOODEN  BEAMS  AND  COLUAVMS, 

Showing  safe  loads,  deflections,  etc.,  baSed  on  allowable 
working  unit  stresses,  recommended  by  "  Committee  on 
Strength  of  Bridge  and  Trestle  Timbers,"  of  the  Associa- 
tion of  Railway  Superintendents  of  Bridges  and  Buildings, 
October,   1895. 

COMPUTED    BY 

EDGAR  KIDWELL,  M.  L,  Ph.  D.,  aid  CARLTON  F.  MOORE,  L  M. 


The  Engineerini:  News  Publishing  Company, 

220  Broadway,  NEW  YORK. 
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Cbe  Railway  and  Gngmeeiiiid  Review. 

•      ESTABLISHED  1868. 
WILLAK.D  A.  Smith,  President  and  Manager.       W.  M.  Camp,  Editor. 

PnbJisbed  Bvery  Saturday.  Richly  Illustrated* 

SUBSCRIPTION  PRICE,  $4-00  PER  YEAR. 

ADDRBSSp 

1.305    -h/rn  fT^USLVTJLUT    BTTIXiT^TTaTa-, 


f: 


CHICAGO. 
Published  Every  Friday,  $4.00  Per  Year* 

Indispensable  to  any  man  in  the  railway  service. 

ENGINEERING    NEW5. 

ESTABLISHED    1874. 
PUBLISHED  EVERY  THURSDAY.  PRICE,  $6.00  PER  YEAR. 

Sample  copy  free  on  request. 

THE  ENGINEERING  NEWS  PUBLISHING  CO., 

220  Broadway.  NEW  YORK. 

Among  railroad  officers  the  circulation  of  the 

RAILROAD    GAZETTE 

is  greater  than  the  combined  circulation  of  all  other 
railroad  papers.  Its  publications  include  most  of  the 
valuable  books  treating  of  rolling  stock,  permanent  way, 
and  railroad  operation.  A  catalogue  is  sent  on  applica- 
tion to  the  office  at  32  Park  Place,  •New  York. 


Why  build 
Antique  Swing  B«idgei 

on  miHleni  raUroAdH  wben 

SCHEBZER  ROLLING  LIFT 
BRIDCES 


Write  na  now  for  lafomation.  SkeWhea  ftnd  Estimates 

*nK  SCHERZER  ROLLING  LIFT   BRIDGE  CO. 

M»ln  Offices  i  Mon»aiioek  Bloek,  CHICAGO,  U.  8.  A. 

Hore  than  1 00  ceoter-pier  swing 
bridges  have  already  been  enper- 
oeded,  discarded,  sorapxied  and 
replaced  fay 

MODERN 

SCHERZER  ROLLING 
UFT  BRIDGES 


for  Railroads,  Electric  BallwayB, 
and  BQghwa^  in  the  United 
States  and  abroad. 


Engineering  World 

General  Engineering.  Technical. 

Published  Every  Friday  In  Chicago  , 

Subscription,  $2.00. 


Largest  and   Best  Construction 
News  Department  in  the  World 

We  lead  all  the  engineenog  joorDals  in  this  service. 

It  means  BUSINESS  to  Engineers 

and  Contractors. 


Want*   Proposal   and    For   Sale  Advertisements  a  Specialty  and 
an  Index  to  our  Live  Cikcdlation. 


Main  Offloee, 
168  Mfchlaen  Jtvc,  Chicago 


1  Office, 
1 43  Liberty  81.,  New  York  City 
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Rsdlway  Maintenance 

and 

Structures 

Tonnerly  RosUlinaster  and  TorembM 

A  Journal  for  Boadmasters  and,  Foremen,  Engineer's  and  Superintendents  of 
Maintenanoe  of  Way,  Superintendents  and  Foremen  of  Bridges  and  Buildings. 

13-21  Park  Row,  New  York  ,  SSSS'S,JJ^!r<SS: 

THE    AMERICAN  ENGINEER    TESTS 

•  •  •  Om  •  •  • 

LOCOMOTIVE    DRAFT    APPLIANCES 

By  PROF.  GOS&,  at  Pufdue  Unhrenlty. 
Endorsed  by  all  the  principal  railroads.    Will  continue  over  a  year  in 

AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 

93.0OATBAK.  140  HiatU  St.,  Hew  Twk. 


/  • 


' 


The  Engineering  RECORD  rJ"."7r""t" 

Gives  special  prominence  to  the  Design  and  Coostnictloii  of  BridgeSt 
buildings  and  Water  5upply  Syitems. 

Publlshttd   Every  Saturday  at  100  W!lllam  Street,  New  York. 
Subscrli»tloDi  16.00  In  the  United  States,  Canada  snd  Mexico;  ffl.OO  elsewbere.    Sample  copy  mailed  free 


THE    RKILROHD    DIGEST. 

The  Busy  Railroad  Man^s  Magazine^ 

Is  the  most  satisfactory  compendium   of  matters  of  interest 
to  railroad  men. 


RAILROAD  DIGEST,     -     -      132  Nassau  St,  New  York* 


11% 
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METHODS    OF 

ING  RAILWAY  WORK  AND 

ITS   COST 


'^RAILWAY  MAINTENANCE  AND  STRUC- 
TURES/^ published  for  the  past  21  years  under  the  title 
of  ^^  Roadmaster  and  Foreman/^  has  been  noted  for  the 
excellence  of  its  articles  dealing  with  track  work* 

Its  field  has  now  been  broadened  to  include  track  and 
structures,  and  the  articles  published  each  month  are  of 
interest  to  Engineers  and  Superintendents  of  Maintenance 
of  Way,  Roadmasters  and  Foremen,  Superintendents  and 
Foremen  of  Bridges  and  Buildings  and,  in  fact,  to  everyone 
having  to  do  with  design,  construction  and  maintenance  of 
railways,  both  steam  and  electric. 

The  cost  of  materials  used  in  railway  operation  has 
gone  up  60  per  cent«  in  ten  years,  the  wages  paid  railway 
employees  nave  increased  20  per  cent«  in  the  same  period. 
The  roadmaster  and  the  superintendent  of  bridges  and 
buildings  have  to  meet  these  conditions  by  devising  im- 
proved methods  of  doing  work  and  by  studying  the  figures 
of  output  and  cost  with  the  closest  attention* 

It  is  with  the  knowledge  of  these  conditions  before  them 
that  the  editors  of  ^'RAILWAY  MAINTENANCE  AND 
STRUCTURES''  choose  the  articles  piublished  monthly 
in  the  paper.  They  are  articles  describing  methods  of 
doing  work,  the  organization  of  working  forces,  the  newest 
and  best  tools  and  machines  for  saving  labor  and  increasing 
output,  and  they  are  articles  that  give  cost  records  (not 
contract  prices  )  of  actual  bridge,  track,  culvert  and  building 
work  for  study  and  comparison.  Are  you  interested  in 
possessing  information  of  this  character  ?  If  you  are,  send 
$1.00  for  a  subscription  for  '^  RAILWAY  MAINTEN- 
ANCE  AND  STRUCTURES/' 

Hie  Myron  C.  Clark  Publishing  Co. 

13-21  Park  Row,  New  York 


GIBRALTAR 


THE  POST  FOR  HARD  SERVICE. 
USED   BY    150   RAILROADS. 
THE    STRONGEST    BUMPING 
POST   ON   THE   MARKET. 


THE  GIBRALTAR  BUMPING  POST 


ALL   IRON 


McCORD    £r    COMPANY 

OLD  COLONY  BLDG.  24  BROAD  STREET 

CHICAGO  NEW  YORK 
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Granite  RooBm  it  uwd  extrmivdy  on  die  buildbiti  of  tbe  Canal  ContmitiioEi  al  Puama 
lot  tbe  Panama  Rajroad  Co.      Il  ii  the  only  composition  iDofing  oa  the  Irthuui. 

It  wai  adopted  for  tfie  purpoie  by  ibe  tnort  experienced  enginecn  ai  bem^  wumiftlly 
adapted  to  withMind  torreDlial  raini  oi  the  tropici,  at  well  u  Ip  endure  the  cicoute  Ileal  of 
tbedry  (eauin. 

It  iiprobable  tbat  cowheie  in  (be  Uattrd  SlatM  are  conditioni  n  wieTe  ai  thoK  in  Panama. 
Graoite  Roofing  ia  lued  in  ihii  country  by  the  ume  clan  of  am  who  adopted  it  for  the 
buildingt. 


mely. 

In  the  United  States  Nine  Railroad  Buildings  Alone  Took  Over 
2,000,000  Feet  of  "Granite"  Roofinj 


Puunu  lUilroBd  Company,  Colon, .        .        -        . 
HunbnrB-AmericBn  Companr'a  Dock.  Hoboben,  N.  J.i 
N.  Y.  C.  &  H.  R.  R.  R  Stockyard,  E.  Btiffalo,  N.  Y.. 
Lake  Shore  &  M.  S.  R.  R.  Car  Shop,  Cotlinwood,  O., 
Pittiburg  Plate  GUaa  Companr.  Charlcroi,  Fa^ 
Pituburg  A.  Lftko  Erie  R.  R.,  McKee*  RocUi,  Pa.,  - 
Lake  Shore  &  M  S.  R.  R.  Round  Houae,  Elkhart,  Ind., 
PenniyUania  R.  R.  Sution,  Wathington,  D*  C, 
N.  Y.,  N.  H.  &  H.  R.  R.  R.,  Readevilte,  MaM., 


Gianile  Roofing  containi  mon 
lU  lop  .urfate  mabi  coaling  an 
proof,  and  eipecially  adapted  lor  i 


ial  to  die  tquare  yard  than  any  olbc 
ling  anntceuaty.      It  tt  heavy,  ilror 

railroad  buildtn^i. 


S«.  PL 

70,000 
13S,000 
400.000 
430,700 
500,000 
170.000 
280.000 

50,000 

260,000 

2,27S.700 

ready  raoGni. 


BOOKLET  AND  SAftlPLE  FHEE 


Eastern  Granlto  Roofing  Company 


